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WHAT  IS  TAX  REVOLT 

ALL  ABOUT? 

Why  are  thousands  upon  thousands 
of  Americans  —  loyal  Americans  — 
risking  troubles  with  IRS  by  refusing 
to  fill  out  the  1040  return?  And,  more 
to  the  point,  are  they  getting  away 
with  it  or  is  the  IRS  moving  in  and 
confiscating  their  property  and  throw- 
ing them  in  jail? 

There  are  several  reasons  why  this  is 
happening,  Some  people  are  fed  up 
with  the  high  cost  of  government,  and 
their  complaints  have  a  lot  of  sub- 
stance. Some  object  on  constitutional 
grounds,  and  it  seems  likely  that  their 
objections  would  stand  the  test  of  the 
courts,  if  they  could  get  a  hearing, . . 
which  is  unlikely.  Others  are  fighting 
the  unfairness  of  the  income  tax 
system,  which  is  riddled  with  tax 
loopholes  for  special  interests,  the 
result  of  which  is  that  the  tax  falls 
almost  entirely  on  the  small  taxpayer 
while  big  business  and  the  rich  go  free. 

So  we  have  the  scene  of  the  IRS 
concentrating  on  the  people  not  pro- 
tected by  special  laws  and  large  cam- 
paign contributions:  the  small  bus- 
inessman and  the  small  taxpayer.  The 
result  is  no  contest.  «  ,73,000  IRS 
employees  spend  over  VA  billion  dol- 
lars a  year  and  use  every  means  at 
their  disposal,  fair  or  foul,  to  give  the 
taxpayer  the  works.  Compare  that 
with  the  post  office  which  has 
618,000  employees  and  a  smaller  bud- 
get! Those  are  1973  figures,  by  the 
way. 

How  much  of  a  case  do  the  people 
have  who  are  opposed  to  government 
waste?  There  have  been  a  lot  of  books 
on  the  subject,  and  many  official 
studies  (which  have  been  largely  ig- 
nored by  the  administration)  of  ways 
of  cutting  down  government.  One 
measure  which  might  be  of  interest  is 
the  cost  per  capita  per  year  for  the 
federal  government.  In  1800  the  cost 
was  $2  per  capita!  In  1B20  it  went 
down  to  $1.90.  In  1840  it  was  $1.85, 
By  1900  it  was  up  to  S7.50.  1940  saw 
it  up  to  $41.10  each.  Just  five  years 
later  it  had  gone  up  to  $320  per  capita 
as  the  Roosevelt  administration  put 
hundreds  of  thousands  on  the  govern- 
ment payroll.  In  1960  it  was  up  to 
S522  and  last  year  it  went  up  to 
$1365  for  each  person  in  the  country! 

That's  quite  a  growth.  .  .reminds 
one  of  cancer.  Unfortunately,  firing 
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people  doesn't  get  many  votes,  so 
government  grows  and  grows  and 
grows. 

There  has  been  a  basic  change  in 
who  is  paying  the  bill.  It  has  gradually 
changed  from  industry  picking  up 
most  of  the  tab  (80%)  to  the  middle 
income  taxpayer,  who  is  now 
shouldering  80%  of  the  tab.  This  has 
been  gradual  as  industry  has  been  able 
to  get  Congress  to  rewrite  the  tax 
laws,  bit  by  bit,  via  contributions  to 
election  campaigns,  well  heeled  lob- 
byists, and  payoffs.  Unfortunately 
there  has  been  no  well  paid  lobbyist 
for  the  taxpayer,  and  the  result  is  the 
present  system,  which  takes  about 
50%  of  your  income  in  taxes  of  one 
kind  or  another. 

Now,  what  about  that  business  of 

the  constitution?  The  argument  is  that 

the   income    tax   law  violates  several 

constitutional  guarantees,  the  primary 

being  the  Fifth  Amendment  which  is 

supposed  to  protect  Americans  against 

being     compelled     to     bear    witness 

against  one's  self.  The   1040  return, 

which    bears    no    Miranda    warning, 

clearly     violates     that     amendment. 

When  you   fill    that   out  and  sign  it 

without    crossing    out    the    perjury 

clause  at  the  bottom,  you  have  bom 

witness  against  yourself  and  the  IRS 

can    put   you    in    prison.    The    mere 

threat    of    this    has    forced    tens    of 

thousands  of  citizens  to  pay  whatever 

the  IRS  demanded  of  them,  right  or 
wrong. 

A  number  of  tax  revolt  believers 
have  been  submitting  the  1040  with 
the  perjury  clause  crossed  out  and  no 
figures  —  just  their  name  and  address. 
One  of  these  was  taken  to  court  by 
the  IRS  and,  on  September  28,  1973, 
he  won  the  case.  The  IRS  produced 
155  witnesses  to  prove  that  the  defen- 
dant had  received  an  income  of  over 
$21,000  during  1968-69-70  and  had 
filed  no  information  other  than  his 
name  and  address.  The  jury  deli- 
berated 15  minutes  and  returned  a 
verdict  of  not  guilty.  After  the  verdict 
the  prosecuting  attorney  was  reported 
to  have  said  that  if  people  discover 
that  tax  strikers  are  winning,  it  will 
cost  billions  in  lost  taxes. 

The  fourth  amendment  is  supposed 
to  protect  you  against  search  and 
seizure,  yet  the  IRS  has  made  it  a 
practice  to  come  in  and  seize  records 
and  property  without  court  action. 
This  can  happen   only  if  you  don't 


know  your  rights.  The  IRS  has  no 
right  to  see  your  records,  cancelled 
checks,  etc.,  without  a  court  order 
describing  in  detail  exactly  what  they 
are  to  see.  .  .if  it  is  a  check  the  order 
should  give  the  date,  number,  who  it 
is  made  out  to,  and  the  amount,  etc. 

The  IRS  works  on  gall  and  fear. 
With  the  IRS  code  to  back  them  up, 
agents  feel  free  to  void  the  constitu- 
tion, including  amendments  IV,  V,  VI, 
VII,  VIII,  XIIL  Many  parts  of  the  IRS 
code  would  never  stand  the  test  of  a 
court  showdown r  so  agents  are  very 
careful  about  which  cases  they  permit 
to  go  to  trial  and  which  they  settle 
out  of  court.  As  it  stands  now  the 
taxpayer  must  bear  the  entire  cost  of 
a  trial  when  the  IRS  prosecutes  him, 
and  that  holds  whether  he  is  proven 
guilty  or  innocent!  Even  if  the  tax- 
payer sues  the  I RS  to  get  back  money 
taken  illegally  he  must  pay  all  court 
costs,  Further,  if  the  IRS  decides  to 
assess  you,  you  are  not  permitted  to 
take  them  to  court  to  prevent  the 
assessment.  And  this  is  despite  the  7th 
amendment  which  states  that  in  any 
matters  where  the  controversy  shall 
exceed  $20  the  right  to  trial  by  jury 
shall  be  preserved. 

Well,  this  could  go  on  —  it  is 
appalling,  A  new  edition  of  "Tax 
Revoft:USA#'  is  available  from  Liberty 
Lobby,  300  Independence  Avenue, 
SE,  Washington  DC  20003  for  $5 
(unless  there  has  been  a  price  in- 
crease}, 

There  is  a  growing  literature  of  tax 
revolt.  Well  try  to  keep  you  informed 
on  what  is  happening  in  this  field. 

One  of  the  basics  of  keeping  the 
IRS  off  your  back  is  to  be  informed 
about  how  they  work  and  what  their 
limitations  are.  Remember  that  when 
an  agent  contacts  you  to  go  over  your 
records  he  could  easily  be  a  special 
agent  looking  for  material  to  put  you 
in  prison.  This  is  particularly  impor- 
tant if  you  have  any  posible  enemies 
in  government  or  with  good  friends  in 
government.  Remember  that  sad  ex- 
perience has  shown  that  there  are 
agents  who  will  use  every  dirty  trick 
known  to  do  you  in.  When  you  talk 
with  them  .  .if  you  really  feet  you 
have  to.  .  .take  along  a  witness  or  two 
and  a  tape  recorder.  They  will  pro- 
bably drop  the  whole  matter  rather 
than  let  you  make  a  recording.  They 
have  no  right  to  stop  you  from  mak- 
ing a  recording.  Remember,  Miranda 
warning  or  no,  when  you  talk  with  an 
agent  you  are  confessing  and  can  end 
up  indicted  for  fraud. 

The  1040  return  is  so  complicated 
and  backed  up  by  so  many  contradic- 
tory laws  that  no  two  I  RS  agents  can 
agree  on  what  tax  is  due  in  most  cases 
This  makes  you  a  sitting  duck,  if  you 
fill  out  the  form  and  sign  it,  complete 
with  perjury  clause.  The  only  law  you 
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have  on  your  side  is  the  law  of 
averages.  ,  ,  unless  you  have  a  sizeable 
refund  coming,  the  chances  are  you 
won't  meet  your  friendly  agent.  But 
once  you  do  meet  him  -  watch  out! 

NEVER  EXTEND 

When  the  IRS  came  to  me  and 
asked  for  an  extension,  I  in  turn  asked 
my  local  lawyer  what  to  do.  He  said 
to  sign  the  extension.  I  have  now  good 
reason  to  believe  that  I  was  seriously 
mislead.  Had  i  had  any  understanding 
of  the  situation  and  not  just  depended 
upon  my  lawyer  for  counsel,  I  would 
never  have  signed  the  extensions. 

Just  recently  there  was  a  case  where 
the  Tax  Court  threw  out  an  extension 
which  was  obtained  under  duress.  A 
plumber  won  about  $28,000  in  the 
Irish  Sweepstakes  and  his  lawyer 
helped  him  file  his  tax  return  in  which 
he  averaged  the  income,  a  standard 
technique.  Three  years  later,  just  two 
weeks  before  the  time  ran  out  for  the 
IRS  to  audit  the  return,  an  agent 
called  and  said  he  wouldn't  allow 
income  averaging  on  the  winnings  of 
wagering.  The  plumber  answered  that 
the  ticket  was  a  gift  from  his  brother 
and  not  a  wager.  The  agent  threatened 
the  plumber  with  seizing  his  property 
if  he  wouldn't  sign  the  extension,  so 
he  agreed* 

The  court  ruled  the  extension  in- 
valid and  the  plumber  didn't  have  to 
pay  any  extra  tax. 

If  you  are  faced  with  a  demand  for 
an  extension,  consult  a  tax  attorney, 
not  a  family  lawyer.  Beware  of  the 
IRS  agents,  they  have  no  good  things 
in  store  for  you. 

PUNISHMENT  BY  IRS 

When  the  Justice  Department  was 
anxious  to  get  a  witness  to  testify 
before  a  grand  jury  they  were  appar- 
ently able  to  get  the  local  IRS  district 
director  to  assess  the  witness  for 
$1,542,000  and  immediately  seize  his 
home,  automobiles  and  bank 
accounts.  The  witness  went  to  the 
U.S.  District  Court  and  asked  for  an 
injunction  to  stop  the  IRS,  charging 
the  deficiency  was  a  phony  to  harass 
him  and  coerce  him  into  testifying  on 
the  other  case.  He  got  nowhere  until 
he  Worked  up  to  the  Third  Circuit 
U.S,  Court  of  Appeals,  where  he 
finally  got  an  ear.  This  court  in- 
structed the  District  Court  to  consider 
the  complaint. 

How  can  IRS  get  away  with  things 
like  this?  Apathy  on  the  part  of  the 
people  is  responsible.  If  concerned 
taxpayers  would  raise  hell  —  write  to 
Congressmen,  newspapers,  and  pro- 
test, these  things  would  be  stopped. 
We  get  mad  when  the  military  dicta- 
torship in  Greece  pulls  stunts  like  this, 
but  we  put  up  with  it  when  it  happens 
right  here  in  the  U.S. 


RADICAL  CHANGE  NEEDED 

Many  people  who  have  carefully 
investigated  the  whole  tax  setup  be- 
lieve that  it  is  time  to  sit  down  and 
work  out  a  whole  new  system  —  one 
that  will  be  fair  for  the  average  man 
and  small  business-  Is  there  any  good 
reason  why  big  business  should  be 
able  to  get  out  of  paying  taxes  almost 
entirely?  And  how  about  the  big 
salaried  executives  who  pay  little  or 
nothing?  If  the  load  of  taxes  was  split 
more  equitably  it  would  be  a  lot  less 
strain  on  the  average  taxpayer,  even 
without  cutting  down  on  the  enor- 
mously overgrown  government. 

Most  of  the  systems  of  taxing  that 
have  been  proposed  would  enable  the 
country  to  do  away  with  the  IRS. 
Getting  away  from  the  system  that 
has  developed  where  special  interests 
have  been  able  to  sway  legislation  to 
protect  themselves,  leaving  the  load 
for  the  groups  without  the  power, 
would  be  a  good  idea. 

This  is  not  to  say  that  it  would  not 
be  beneficial  to  cut  back  on  govern- 
ment spending.  Many  top  economists 
have  estimated  that  the  current  bud- 
get could  be  cut  in  half  and  little  in 
services  would  be  lost. 

MORE  READER'S  STORIES 

Another  73  reader  called  with  an 
IRS  harassment  story.  Seems  he  was 
an  employer  at  the  time  and  got  a  call 
from  the  IRS.  They  claimed  that  he 
had  not  sent  in  his  withholding  tax 
collections  for  the  quarter.  He  said 
that  he  had,  and  had  the  records  to 
prove  it.  They  said  they  had  no  record 
of  it  and  if  he  didn't  pay  up 
i mediately  they  would  padlock  his 
place.  The  withholding  came  to  $4200 
and  the  fine  was  $6100,  a  total  of 
$10,300  they  wanted  right  on  the 
spot. .  .or  else* 

He  managed  to  come  up  with  the 
money.  Eventually  the  I RS  did  get 
their  records  straightened  out  and 
returned  the  money,  but  they  left  a 
lot  of  grey  hairs  behind  them. 

And  how  about  the  reader  who 
decided  the  only  way  he  could  go  was 
to  pay  off  the  IRS  at  so  much  a 
month  —  it  was  just  too  expensive  to 
fight.  So  he  has  to  wait  for  the  form 
to  send  in  with  his  check  each  month. 
But  the  form  often  comes  so  late  that 
it  is  not  possible  to  meet  the  deadline, 
making  him  liable  for  a  fine.  If  he 
sends  in  the  check  without  the  form 
the  IRS  does  not  post  the  payment 
and  sends  him  a  notice  of  default, 
with  payment  due  within  10  days.  . . 
or  else. 

IRS,  CONTINUED 

More  and  more  readers  are  sending 
in  stories  of  their  brushes  with  the 
IRS.  .  .and  some  of  the  tales  are  truly 
frightening.    You    may   be   sure   that 


these  will  be  kept  confidential,  if  you 
have  any  news  of  general  interest  to 
the  readers  along  this  line. 

Several  readers  have  brought  this 
series  on  the  IRS  to  the  attention  of 
their  local  papers  and  edited  versions 
of  the  IRS  editorials  are  being  furnish- 
ed for  syndication.  In  these  most  of 
the  references  to  73  Magazine  are 
removed  since  paper  readers  wouldn't 
understand  what  73  is.  The  more 
outlets  for  this  information  there  are, 
the  more  likely  it  is  that  the  IRS  will 
have  to  back  down  on  the  gestapo 
tactics.  You  can  help, 

CHOPPER  ONE  FLAP 

The  story  in  the  TV  Guide  about 
the  February  7,  Chopper  One  program 
got  the  73  phone  ringing.  It  was  about 
an  invalid  ham  operator  who  boot 
legged  on  the  police  band  with  false 
distress  messages.  Obviously  we  didn't 
need  any  bad  PR  like  that.  .  .coast  to 
coast  and  seen  by  millions  of  im- 
pressionable kids  of  all  ages. 

I  tried  calling  the  ABC  network  in 
New  York  and  appealing  to  their 
better  nature  with  helpful  suggestions 
of  multi-million  dollar  libel  suits  on 
behalf  of  all  amateurs,  international 
boycotts  of  participating  sponsors' 
products,  and  things  like  that. 

Then  I  got  on  20m  and  got  ama- 
teurs all  around  the  country  to  call 
their  local  ABC  station  and  put  the 
screws  on  as  tight  as  they  could 
locally. 

The  program  went  on  as  scheduled, 
complete  with  bootlegging  ham  raising 
hob  on  the  police  band.  It  seems  that 
there  was  this  bored  twelve  year  old 
ham,  K6XEG,  who  found  the  ham 
bands  dead  during  the  daytime  and 
thus  was  unable  to  prevent  himself 
from  tuning  up  on  the  police  (and 
other  bands)  and  putting  in  false 
alarms.  His  mother  wrung  her  hands, 
explaining  that  he  was  a  nice  boy,  but 
she  couldn't  do  anything  with  him. 

Guess  what  ham,  after  being  given  a 
sharp  tsk-tsk  by  the  police  after  send- 
ing Chopper  One  on  a  wild  goose 
chase  to  an  exploding  refinery,  just 
happened  to  overhear  some  crooks 
planning  a  heist  using  CB  communica- 
tions? Our  ham  hero,  unable  to  bring 
himself  to  use  the  telephone  when  he 
can  zap  the  police  radios,  passed  the 
word  along  to  Chopper  One  direct. 

As  per  Aesop,  the  police  were  not 
all  that  anxious  to  buy  the  story  until 
the  kid  patched  the  CB  channel 
through  on  the  police  radio  for  them 
to  hear  for  themselves.  The  baddies 
were  caught  and  the  kid  given  a 
Chopper  ride.  They  should  have 
thrown  him  out  over  Disneyland. 

Come  on  you  Californias,  don't  let 
these  stupid  things  happen  on  tele- 
vision. The  next  time  you  hear  that  a 
ham    episode    is    being   put   together 


i  n  -» 


Dave  Ingram  K4TWJ 

Rte.  f  1,  Box  499,  Eastwood  V/f.  SON 

Birmingham  AL  35270 

Recently,  I  briefly  described  re- 
search being  conducted  on  the  Slow 
to  Fast  Scan  converter  by  a  group  of 
U.S.  hams.  Since  then  I  have  also 
received  word  from  Bill  Montgomery 
VE3GZIV1,  and  John  Vandenberg 
VE3DVV,  on  a  similar  scan  converter 
unit  they  have  been  building  for  feed- 
ing Slow  Scan  into  a  regular  (Fast 
Scan)  TV.  Although  the  two  groups 
have  not  been  in  contact  with  each 
other  the  converters  are  quite  similar. 
The  Canadian  version  is  shown  in  Fig, 
1,  considerably  simplified,  naturally. 
Logic  Gating,  2  speed  clocks,  write/ re- 
circulate logic,  etc.  would  be  required. 
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Fig.  1,  Canadian  version  of  the  Slow  to  Fast 
Scan  converter. 

However,  this  gives  you  a  fair  under- 
standing of  how  Slow  to  Fast  Scan 
conversion  can  be  accomplished.  The 
picture  is  converted  into  binary  code, 
loaded  into  "storage  1"  at  a  slow  rate, 
shifted  into  "storage  2"  where  it  is 
read  out  and  recirculated  at  a  fast 
rate,  while  the  next  frame  loads 
"storage  1/*  The  D/A  converter  con- 
verts the  binary  code  to  Fast  Scan 
video.  The  unit  differs  from  the  U.S. 
version  in  that  a  picture  can  be  viewed 
from  "storage  2"  while  the  next  in* 
coming  picture  is  loading  "storage  1," 
Bill  and  John  plan  to  have  a  working 
prototype  at  the  Dayton  Hamfest,  and 
would  like  to  hear  from  any  interested 
parties,  Possibly  they  will  be  able  to 
furnish  descriptive  information  to 
seriously  interested  individuals.  Bill's 
address  is  222  Park  Row  S.  #6, 
Hamilton  24  Ontario,  L8K  2K5.  The 
day  of  the  Slow  Scan  monitor,  as  we 
know  it-,  .with  P7  crts  and  high 
voltage  supplies,  may  well  be  on  the 
way  out  with  replacements  being  con- 
verter units  that  connect  between 
your  receiver  and,  maybe,  (visualize 
this)  a  large  "wall  tv/*  But  don't  take 
this  wrong.  .  .shift  register  storage 
units  are  still  presently  too  expensive 
for  commercial  manufacturers  to  use* 
Hams  can  build  these  units  using 
surplus  memories  because  their  units 
do  not  demand  100%  reliability. 


Incidentally,  I  have  just  heard  over 
the  air  that  WB9LVI,  has  a  digital 
slow  to  fast  scan  converter  working, 
and  his  unit  interfaces  to  an  osciili- 
scope,  rather  than  a  tv.  This  was  sort 
of  a  surprise  because  very  few  people 
even  knew  he  was  working  on  a  scan 
converter.  His  approach  eliminates  the 
need  for  generating  a  "channel  5"  tv 
signal,  at  the  expense  of  requiring  an 
oscilliscope.  .  .  interesting.  I  hope  to 
have  more  information  on  his  unit 
soon, 

I  wonder  if  you  have  considered 
using  your  camera  as  a  common  Slow 
Scan  generator  for  other  video  sources 
like,  for  example,  a  Flying  Spot  Scan- 
ner? One  suggestion  for  accomplishing 
this  is  shown  in   Fig,  2.  Sync  pulses 

could  be  taken  from  the  camera  to 
trigger  the  extra  sweep  circuits  in  the 
Flying  Spot  Scanner,  and  a  SPOT 
switch  added  to  the  camera  would 
select  either  the  internal  or  external 
video  input.  The  "output  level"  pot 
would  be  adjusted  to  equal  the  signal 
level  from  the  camera's  previous  stage. 
High  voltages  (excluding  accelerator 
and  phototube  voltages  which  could 
be  obtained  from  a  simple  flyback 
oscillator  unit)  might  also  be  obtained 
from  the  camera  in  some  cases. 
Although  I  never  ran  into  the  problem 
of  two  sweep  circuit  inputs  loading 
down  a  pulse  generator,  (sync  cir- 
cuits}. If  I  had  a  simple  one  transistor 
dc  amplifier  with  an  input  resistance 
of  about  250Ktt  for  isolation,  it 
would  have  overcome  the  problem.  (It 
could  even  invert  if  you  had  the 
wrong  phase  polarity.)  I  rigged  up  an 
arrangement  somewhat  similar  to  this 
a  while  back  when  building  my  12" 
monitor.  I  was  not  sure  about  how 
bright  or  sharp  the  picture  would  be, 
or  if  my  yoke  would  line  up  properly. 
(Actually,  I  was  too  anxious  to  see  a 
12"  picture!!  So  I  paralleled  my 
newly  built  sweep  circuits  with  the 
ones  in  my  W6MXV  monitor,  applied 
voltages  from  some  other  circuitry  I 
was  also  testing,  and  it  worked  fine.  In 
fact,  the  next  time  I  have  the  JMXV 
monitor  down,   I   plan  to  add  "sync 
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Fig.  2,  Schematic  of  how  you  can  use  your 
camera  as  a  common  Slow  Scan  Generator. 


pulse  output"  jacks  to  the  unit  for 
testing  future  circuits  or  simulta 
neously  running  two  picture  tubes  off 
one  monitor.  By  employing  the  pre- 
viously mentioned  ideas,  one  should 
be  able  to  expand  his  present  Slow 
Scan  gear  at  a  minimum  of  cost  and 
effort.  After  all,  why  build 
unnecessary  circuitry,  eh? 

The  WOLMD  Slow  Scan  TV  Key- 
board is  really  catching  on,  and  quite 
a  few  of  the  fellows  have  presently 
built  working  copies.  I  understand 
VE7JA  is  producing  pc  boards  on  the 
unit  for  a  reasonable  sum,  and  that 
Meshna  Electronics  in  Massachusetts 
has  ASC11  keyboards.  .  .some  as  low 
as  seven  dollars,  (Surplus.  .  .better 
check  them  before  buying  them  at 
that  price.)  It  looks  like  the  keyboard 
is  destined  to  become  a  real  "biggie." 

Don't  forget  the  Dayton  bash  com- 
ing up  later  this  month.  There's  quite 
a  bit  of  Slow  Scan  activity  planned 
and  it  looks  like  some  revolutionary 
ideas  may  be  revealed.  In  fact,  I  have 
just  received  word  Robert,  WOLMD, 
has  his  Slow  to  Fast  Scan  converter 
going  and  is  watching  Slow  Scan 
pictures  on  a  regular  tv.  The  unit  uses 
130  ICs,  and  Robert  will  have  it  at 
Dayton! 

K4TWJ 


This  month's  picture  shows  the  elaborate 
setup  at  W6KZL,  Glen  is  an  old  DXer  with  a 
top  country  score  and  an  impressive  mobile 
DX  record  to  boot.  He,  like  many  of  us,  has 
found  Siow  Scan  TV  the  "most  fascinating 
mode"  of  today,  The  Robot  Camera  is  on 
the  left  and  looks  either  at  the  operating 
position  or  into  the  box  below  the  camera. 
The  box  houses  four  60-watt  lamps  on  a 
variac  and  an  adjustable  shelf,  Next  is  the 
10"  W6MXV  monitor  and  below  it  is  the 
homebrew  flying  spot  scanner  on  the  left 
and  5"  Mac  Donald  monitor  (note  viewing 
hood)  on  the  right  Moving  on  around  is  the 
Sony  Cassette  Deck,  75S-3  receiver  and 
Swan  S0O-CX.  The  unit  above  the  75S3isa 
4*1000  kw  linear.  Power  supply  k  in  his 
garaip  (*). 
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Bill  Pasternak  WA2HVK/6 
14732  Bfythe  Street  - 17 
Panorama  City  CA   9 1402 

LOOKING  WEST 

A  34/94  repeater  is  on  the  air  in 
LA.  -  on  220  MHz,  that  is.  While 
much  of  the  planned  activity  for  1%m 
came  to  a  screeching  halt  when  we 
heard  that  the  upper  part  of  the  band 
was  to  become  a  citizens  radio  service, 
not  everyone  was  scared  off  by  the 
news*  It  is  a  fact  that  there  is  probably 
more  220  FM  activity  in  LA.,  than  in 
The  rest  of  the  country  combined.  We 
have  five  open  repeaters  on  that  band,, 
the  latest  of  which  is  the  proud  work 
of  Warren  Andressen  WA6JMIVL 
Warren  originally  started  the  project 
with  Bill  Duhaime  WA6IMTW,  of 
I  COM  FM  Sales  in  LA.  Due  to  an 
unexpected  increase  in  his  workload, 
Bill  had  to  actively  drop  out  of  the 
machine's  development  for  a  while. 
But  Warren  carried  it  on  and  now  has 
a  working  system  that  all  reports  say 
is  top  notch.  By  the  time  you  read 
this  the  repeater  will  be  installed  in  its 
permanent  home  some  1200'  above 
the  LA.  basin  and  open  to  all  who 
wish  to  use  it.  Thanks  to  Warren's 
craftsmanship  and  Bill's  site,  another 
inroad  has  been  made  in  the  effort  to 
keep  220  in  the  amateur  service. 

SOS  can  stand  for  more  than  just 
what  we  have  become  accustomed  to 
having   it  mean.   Recently,  it  became 

the  unofficial  name  for  a  new  simplex 

users  group  that  is  in  the  process  of 
forming.  Save  Our  Simplex  is  made  up 
of  those  amateurs  that  feel  repeaters 
are  beginning  to  encroach  on  too 
much  of  the  available  band  spectrum 
and  feel  that  their  voice  has  gone 
unheard  in  FM's  development.  The 
initial  aim  of  this  organization  is  to 
oppose  the  establishment  of  the  dis- 
puted 34/94  repeater  in  the  Los 
Angeles  area.  They  have  a  further 
goal,  though,  of  protecting  well 
established  simplex  channels  from  be- 
ing repeater i zed.  Again,  it  must  be 
emphasized  that  there  are  almost  as 
many  hams  on  simplex  out  here  as 
there  are  repeater  operators;  not  all 
amateurs  are  repeater  oriented. 
Simplex,  as  well  as  remote-base  opera- 
tion on  simplex  channels  is  a  well 
established  way  of  life  in  and  around 


LA,,  and  many  want  it  to  continue. 
Though  the  organizational  name  may 
change,  at  present  a  committee  is  hard 
at  work  writing  a  charter  and  set  of 
bylaws  for  the  group.  I  suspect  much 
more  will  be  heard  from  them  since 
they  constitute  a  considerable  part  of 
the  L.A,  FM  scene. 

WA2HVK/6 


Bi//  Turner  WA0ABI 
Five  Chestnut  Court 
St.  Peters  MO  63376 

WB4EOW  wrote  in  mid-January  in- 
quiring as  to  where  he  might  find  an 
SB -1 10  for  sale.  A  week  later  I  received 
another  letter  saying  he  had  found 
one.  Ron  says  the  January  contest  was 
a  failure  from  Huntsville,  Alabama,  He 
heard  some  good  scatter  but  with  only 
a  single  6146  and  four  elements  at  35' 
he  couldn't  make  the  grade.  He  did 
manage  11  groundwave  contacts  in 
four  states,  W8CCI  was  the  high  point 
of  the  contest,  running  S7  on  ground 
wave  into  the  converter /2B  receiver. 

WA7ECY  writes  from  Gresham  OR 
that  he  runs  an  SEM  10  and  6  elements 
on  SSB  and  also  has  AM  and  FM 
capability  on  6m.  Scott  lists  40  con- 
tacts in  8  states  during  January.  Best 
DX  for  the  month  was  WB4GIJ  in 
Memphis  TN.  Scott  mentions  ex- 
cellent success  in  working  Southern 
California  on  scatter  during  weekends. 
Neighbor  K7ZCB  is  running  a  TR  6 
and  6  elements.  Newly  active  in  the 
vicinity  are  WA7WVN  in  Portland 
proper  and  WA7RED  across  the 
Columbia  River  in  Vancouver  WA,  It 
sounds  like  Portland  is  becoming  a  hot 
bed  of  activity, 

The  latest  SPESM  newsletter  sug* 
gests  that  anyone  interested  in  the 
passage  of  HR3516  (authorization  for 
the  FCC  to  require  filtering  in  TV  sets 
to  eliminate  interference  from  ama- 
teur and  CB  operating  within  their 
assigned  allocations)  write  The 
Honorable  Harley  O-  Staggers,  Chair- 
man, House  Interstate  and  Foreign 
Commerce  Committee,  2366  Raybum 
Building,  Washington  DC  20515,  to 
express  their  views,  I  have  also  re- 
ceived a  copy  of  a  petition  calling  for 
passage  of  HR  3516  from  WA9UBL  If 
you  want  to  put  an  end  to  the 
majority  of  TVI  complaints  by  re- 
quiring manufacturers  to  design  to  a 
quality  standard  rather  than  a  price 
this  is  your  opportunity.  Write  your 
letter  or  petition,  talk  it  up  on  the  air, 
bring  it  up  at  club  meetings.  Only  by 
massive  reaction  do  we  stand  a  chance 
of  passage, 


Ray  K5ZMS/5,  says  SMIRK  has 
grown  to  62  members  in  14  states  and 
2  foreign  countries.  When  membership 
reaches  100  an  additional  awards  pro- 
gram will  go  into  effect  for  contacting 
100,  250,  500  and  1000  members. 
The  Texas  SMIRK  net  meets  at  8PM 
Central  on  50.2  with  50*175  as  alter- 
nate. Additional  state  nets  are  planned 
as  membership  allows.  To  become  a 
member  you  must  contact  6  current 
members  and  send  their  call,  SMIRK 
number,  date  and  time  of  contact 
along  with  S2  to  cover  printing  and 
postage  to  Ray  at  7158  Stone  Fence 
Drive,  San  Antonio  TX  78227.  In 
return  you  will  receive  your  member- 
ship certificate,  SMIRK  number  and  a 
copy  of  the  club  by-laws.  There  is  no 
additional  fee  for  the  awards  program. 

Spectrum  International,  P.  O.  Box 
1084,  Concord  MA  01742,  distributes 
the  Microwave  Module  Ltd  line  of 
converters  for  50  through  1296  MHz. 
The  manager  of  that  organization  was 
kind  enough  to  provide  a  sample  6m 
receiving  converter,  the  MMc  50,  for 
evaluation.  Over  a  30-day  period  the 
converter  was  used  on  groundwave, 
scatter  and  Es.  The  results  were  very 
good  in  all  cases.  Sensitivity  and  noise 
figure  were  excellent  when  used  ahead 
of  a  popular  transceiver  tuned  to  the 
10m  i-f.  Dual-gate  protected  MOS- 
FETs  are  used  in  both  the  RF  and 
mixer  stages  while  a  bipolar  is  used  in 
the  oscillator.  All  the  transistors  are 
"made  in  U.S.A."  types,  should  re- 
placement ever  become  necessary 
there  would  be  no  problem  in  finding 
spares,  The  converter  is  housed  in  a 
die  cast  box  with  BMC  fittings  for  RF 
connections  and  feedthroughs  for  the 
power  supply-  The  printed  circuit 
board  quality  and  workmanship  are  as 
good  as  you  will  find  anywhere.  The 
entire  design  and  construction  are  well 
carried  out  and  leaves  tittle  to  be 
desired* 

There  are  several  options  available 
among  which  are  an  oscillator  output 
for  frequency  measurement  or  use  in  a 
transmitting  converter  and  special  low 
noise  figure  units,  though  the  latter 
would  be  gilding  the  lily  for  6m  where 
external  noise  predominates.  I  am  told 
that  Spectrum  International  measur- 
ing equipment  which  is  put  to  work  to 
wiring  the  last  little  bit  from  each  unit. 

The  specs  at  a  glance  are: 

Size  11.43cm  x  6,35cm  x  3.18cm 

Power 

Requirement  12V DC  @  20mA 

Impedance  50Q  in/out 

N.F.  2.5dB 

Gain  32dB 

price  $53.70  F.O.B, 

Concord  MA 
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Jonathan  Tara  WB8DBN 

16260  Green  field 

Detroit  Mi  48235 

In  this  month's  column  there  are 
two  Intruder  Chase  lists.  The  first  list 
is  of  every  Intruder  except  Radio 
Moscow,  Radio  Moscow's  operations 
on  the  40m  band  are  so  extensive  that 
I  have  included  a  separate  listing  of 
them.  If  you  know  of  any  corrections 
to  be  made  in  either  list,  let  me  know 
so  that  I  can  update  them. 

The  RM  7240  transmission  is  being 
jammed  very  effectively  by  someone. 
When  I  called  the  FCC  to  find  our 
where  the  jammer  wasr  they  said  that 
they  "couldn't  give  out  that  informa- 
tion/' I  thought  we  stopped  jamming 
back  at  the  Bay  of  Pigs* 

This  is  one  of  the  big  reasons  for 
the  Intruder  Net,  If  the  FCC  won't 
tell  us  where  they  are,  we  can  find  out 


for  ourselves.  When  we  do,  someone  is 
going  to  be  embarrassed.  Jamming  of 
this  type  won't  help  anything-  Since 
RWI  knows  that  it  is  intentional,  they 
will  continue  their  transmissions  on 
this  frequency  to  protect  their  other 
ones.  However,  if  they  get  complaints 
that  SWL's  are  not  hearing  them 
through  the  hamsf  hopefully  they  will 
give  up  the  entire  40m  band.  Unfor- 
tunately, during  the  early  part  of  the 
transmission  to  the  U,S,  aft  of  RM's 
non-40m  frequencies  are  effectively 
jammed.  Obviously,  we  will  have  to 
concern  ourselves  with  these  jammers, 
before  we  can  convince  them  to  give 
up  40.  Except  for  the  7240  jamming 
(sweep  type)  and  an  occasional 
"noise"  jammer  on  7280,  the  40m 
transmissions  are  clear.  Possibly  the 
others  are  done  by  VOA  stateside 
transmitters  which  can't  legally  go  on 
40,  so  that's  why  they  are  so  clear. 

This  is  purely  conjecture,  but  the 
most  likely  country  to  jam  trans- 
missions to  the  U.S.  is  the  U.S. 

I  tried  the  W2EEY  active  DF  an- 
tenna from  the  October  1973  issue  of 
73,  but  was  extremely  disappointed 
with  it.  The  antenna  works  better 
without  the  transistors  than  with 
them.  .  J 'II  try  a  modification  of  fhe 


INTRUDER            LIST 

Frequency 

Actual 

Listed 

Station 

Time 

Language 

3952 

X 

BBC1 

0545- 

English 

7050 

R.  Cairo  {V.  of  the  Arabs) 

0300-0800 

Arabic 

7063 

7065 

R.  Tirana 

2200-2230 

English 

i» 

n 

it                                                it 

2230-2300 

French 

#t 

§0 

"                                                 If 

0000-0030 

English 

rr 

,.                                              rr 

0100-0200 

Portugese 

#r 

** 

"                                              <  > 

0330-0400 

Arabic 

7064.5  (WC) 

M 

R.  Iran 

02OCK20O0 

7075 

R.  Cairo 

2100-2355 

Arabic 

7090 

R,  Tirana 

0430 

7095  (WC) 

R,  Pteking  (Home  Service! 

2038-161 5 

7100 

R.  Station  "Peach  8t  Progress''2-3 

0000-0030 

English 

if 

Trans  World  Radio^ 

0720-0850 

English 

7120 

R.  Peking3-^ 

0000-0055 

Spanish 

M 

R.  Peking4- 5 

0100  0155 

English 

n 

R.  Peking^ 

02000255 

Spanish 

** 

R.  Peking4*5 

0300-0355 

English 

7150 

BBCl 

05450915 

English 

7240 

BBG1 

05450915 

English 

7260 

BB£3 

2200-001 5 

Spanish 

* 

** 

BBC6 

0015-0415 

Spanish 

21450 

Voice  of  America ^ 

1520-2000 

Russian 

1  "Australian"  Service 

2  Lower  sideband  extending  into  exclusive  amateur  portion 

3  Latin  American  Service 

4  North  American  Service 

6  Tirana  Relay 

7  Beamed  to  Northern  part  of  South  America 

8  Splatter  to  21435  {SSBI 

WC  Most  likely  only  heard  on  the  West  Coast. 
X  The  transmission  is  not  included  on  the  stations  schedule, 
A  blank  under  "Actual"  means  that  the  transmission  is  listed 
in  the  station's  schedule  but  has  not  actually  been  heard. 


ARRL  80m  DF  antenna  in  the  ARRL 
Antenna  Handbook  for  40,  and  report 
on  it  next  month  if  it  works  well. 

The  Association  of  North  American 
Radio  Clubs  has  started  up  a  fre- 
quency coordination  committee.  They 
will  recommend  frequency  changes  to 
broadcasting  stations  to  avoid  con- 
flicts between  interfering  or  poten 
tially  interfering  stations.  Hopefully 
they  will  be  able  to  give  us  some  help 
on  40m. 

A  new  one  I'd  like  some  reports  on 
is  the  Swiss  Broadcasting  Company  on 
3985,  with  an  omnidirectional  an- 
tenna.  1  think  we  have  a  case  here, 
because  of  the  antenna,  even  though 
broadcasting  is  legal  between  3.9  and 
4.0  MHz.  The  transmission  I  heard 
was  in  English  from  0700  to  0730. 
Also,  a  new  (as  far  as  I  know)  intruder 
is  now  on  7095  from  0500  to  0530 
Sunday  UT  (Saturday  Local)  in 
French  with  no  interval  signal.  Maybe 
someone  out  there  who  knows  French 
can  identify  this  one.  I  have  a  tape  if 
someone  wants  to  translate  it.  How* 
ever,  it  is  quite  loud.  The  only  thing 
listed  on  this  frequency  is  Tirana  and 
Peking,  and  it  doesn't  sound  like 
either  one  of  these.  Also,  the  7064.5 
transmission  from  R.  Iran  seems  to 
have  been  discontinued.  The  num- 
erous Chinese  transmissions  at  the 
bottom  of  40m  are  starting  to  come 
through  on  the  East  Coast.  .  (now  I 
know  what  it's  tike  on  the  West  Coast. 

Congratulations  to  the  ARRL  for 
their  handling  of  the  RTTY  mess  on 
20m.  I  guess  this  was  enough  to  push 
them  over  the  edge  into  action  for  a 

change,  rather  than  sitting  there  col- 
lecting information.  This  signal  seems 
to  have  settled  in  around  5.8  MHz,  a 
comfortable  distance  from  20m. 

It  seems  that  a  lot  (if  not  most)  of 
Russian  military  communication  is 
carried  on  in  CW,  much  of  it  in  ham 
bands.  Quite  often  the  stations  are 
"disguised"  as  hams  by  using  a  call 
similar  to  U.S,  ham  calls.  However, 
the  Russian  military  is  either  incred- 
ibly stupid  or  else  they  don't  deliver 
call  books  to  Siberia.  They  can  usually 
be  distinguished  by  their  "funny 
sounding"  calls.  Like,  would  you 
believe  a  two  letter  WB6  call.  .  .?  tf 
you  work  CW  look  out  for  this  type 
of  thing.  Many  times  hams  have  been 
heard  trying  to  QSO  these  stations, 
unknowing  of  what  they  really  we  re- 
Needless  to  say,  they  won't  answer!  I 
have  heard  stories  about  hams  learning 
enough  about  their  net  procedures  to 
actually  check  in  and  send  them  on  a 
wild  goose  chase,  but  I'm  not  recom 
mending  this! 

If  you  haven't  tried  a  QSO 
zero-beat  with  a  broadcaster  (dubbed 
"carrier  riding"  by  K6KA)  give  it  a 
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RADIO  MOSCOW 


Time 

Language 

Frequencies 

Nates 

23000030 

English 

7105  (7100),  7150.  (7160), 
7185(71801,7205  02(7200), 

7240,  (7260) 

7240  jammed 

0030-0  !00 

Spanish 

7105 

oo3aoioo 

English 

(7130),  7150,  7185(7180). 

"Radio  Kiev" 

7205  (7200),  7240 

7240  jammed 
these  xmsns  only  on 
Tue*,  FrL,  and  Sun.  UT 

0100-0300 

English 

7105(71001,7150,7165(7160), 

7150  jammed 

7185,  (7180),  7205  (7200), 

starting  at  0200 

7240,  (7260) 

B2  0200  signals  fading 

0200-0300 

Spanish 

7100,  7150 

0300-0330 

English 

7130,  7260 

Both  freq's  weak  and 
covered  B2  QRM 
"Radio  Kiev" 

03000400 

English 

7150,  7165(7160),  7185(7180}, 
7205  (7200),  7240 

03000400 

Spanish 

7100 

Lower  SB  in  exclusive 
amateur  portion 

03300730 

English 

7170,7260 

To  W.  Coast  of  U.S, 

06000730 

English 

7110 

try.  Some  are  skeptical  about  the 
interference  potential  of  this  on 
strong  stations  like  Radio  Moscow, 
The  first  hour  or  so  of  the  RM 
transmissions  are  quite  loud,  but  after 
that  they  go  downhill,  and  you  need 
an  absolutely  interference  free  fre- 
quency to  hear  it  after  that.  Radio 
Moscow  repeats  it's  hour-long  trans- 
mission to  the  U.S.  four  times,  with 
the  last  three  repeats  on  40  being 
highly  susceptible  to  QRIVL  Maybe  we 
can  at  least  get  them  to  stop  these 
redundant  later  transmissions.  As  far 
as  communicating  over  the  later  trans- 
missions of  RM,  it  works  quite  well 
with  locals  and  sometimes  non-locals 
as  long  as  you  keep  the  RF  gafn  down, 
I  heard  a  W7  tearing  up  RM  com- 
pletely the  other  day.  The  important 
thing  is  to  put  these  frequencies  in 
use,  instead  of  leaving  them  clear  for 
the  broadcasters  to  use. 

WB8DBN 


NEW 


PRODUCTS 


NOVICE  THEORY 
CASSETTE  COURSE 

All  the  theory  you  need  to  pass  the 
Novice  exam  is  contained  on  four 
one-hour  cassettes.  The  first  three 
cassettes  take  you  step  by  step 
through  the  basics  of  electrical  and 
electronic  theory,  tubes,  transistors 
and  antennas.  The  fourth  cassette  has 
questions  and  answers  —  up  to  the 
minute  questions  and  answers. 

Since  most  people  learn  much 
better  by  listening  than  by  reading, 
and  since  a  cassette  course  such  as  this 
can  be  played  while  you  are  driving, 
eating  lunch,  or  at  any  other  time  you 
have  an  ear  open,  you  don't  even  have 
to  sit  down  and  work  up  a  sweat  over 
your  books. 

You  can  even  play  it  in  your  sleep 
and  let  it  soak  into  your  subcon- 
scious! 

The  entire  course  is  taught  by 
Wayne  Green,  and  it's  ad  lib,  not  read 
out  of  a  book.  The  basic  text  used  for 
guidance  on  the  material  covered  is 
the  73  Novice  Study  Guide  ($4). 

This  set  of  four  one  hour  cassettes 
would  cost  $25  just  about  anywhere, 
but  73  is  in  the  magazine  business, 
and  the  more  Novices  there  are  the 
more  73  readers  there  will  be.  .  .so 
the  price  for  this  four  cassette  set, 
complete  with  a  copy  of  the  full  latest 
FCC  regulations,  is  only  $13.95! 

If  you  got  your  ham  ticket  by 
memorizing  the  ARRL  Q&A  Manual, 
perhaps  its  time  for  you  to  take  this 
easy  road  to  learning  the  basics  of 
electronics. 

In  the  works  are  cassette  study 
courses     for     the     other     classes     of 


licenses.  They'll  be  announced  when 
they  are  ready.  For  the  first  time  it 
will  be  possible  to  go  way  beyond 
even  a  college  course  in  electronics  via 
tape  cassettes. ,  .and  nothing  could  be 
easier  to  learn  from, 

COURIER  MOBILE  MIKE 


Fanon/Courier  has  introduced  a 
newly  designed  handheld  microphone 
—  the  Courier  Model  CMM-1,  human 
engineered  for  maximum  convenience 
and  for  best  mobile  sound  quality. 
The  CMM-1  Mobile  Mike,  now  stan- 
dard on  all  new  Courier  rigs,  is 
sculptured  to  fit  snugly  into  the  palm 
of  the  hand,  but  can  alse  be  gripped 
and  held  "palmdown,"  "No-pinch" 
switching  may  be  accomplished  by  the 
use  of  thumb  or  index  and  second 
fingers.  Deep  horizontal  ribbing  and 
extended  edges  act  as  acoustical  bar- 
riers to  background  noise  yet  provide 
for  the  full  use  of  directional  voice 
sounds. 

The  CMM-1  Mobile  Mike  is  con- 
structed of  high  impact  plastic  in 
order  to  withstand  shock  and  rou^i 
handling.  It  comes  equipped  with  a 
standard  double  pole,  double  throw 
switch  such  as  those  used  with  most 
transceivers  and  with  a  coiled  six  foot 
cord.  Wiring  instructions  are  provided 
for  use  with  equipment  using  other 


plugs  and  connectors  or  electronic 
switching.  A  microphone  hanger  is 
also  included. 

For  further  information  contact: 
Fanaf Courier  Corp.,  990  South  Fair 
Oaks  A  venue,  Pasadena  CA  91 105. 
213-799-9164. 

1GHZ  DATA  SHEET  AVAILABLE 

An  advanced  line  of  1GHz  transis- 
tors is  described  in  a  data  sheet 
available  from  TRW  Semiconductors, 
an  Electronic  Components  Division  of 
TRW  Inc.  The  improved  line  features 
gold  metallization  and  reduced  pack- 
age parasitics  that  increase  reliability, 
gain  and  power  output  over  devices 
previously  available. 

Devices  in  the  1  GHz  series  are  rated 
for  1,  3,  5,  10  and  20  watts.  Minimum 
gain  at  1GHz  is  5dB  for  the  1  and  20 
watt  devices  and  6dB  for  the  3,  5  and 
1 0  watt  devices. 

The  new  units  are  for  use  in  the 
range  500  MHz  to  1GHz  and  are 
intended  for  application  in  high  fre- 
quency communications  in  aerospace, 
military  and  industrial  equipment. 

The  8  page  data  sheet  provides 
complete  ratings  and  electrical  charac- 
teristics, package  dimensions  and 
representative  power  curves  for  each 
device.  The  data  sheet  also  presents  an 
extensive  amount  of  applications  in- 
formation for  circuit  designers,  includ- 
ing a  discussion  of  metallization  and 
reliability,  input  and  output  matching 
networks,  and  blocking  and  bypass 
capacitor  selection.  Schematic  dia- 
grams and  parts  lists  are  given  for 
circuits  used  to  derive  performance 
data. 

Further  information  and  a  copy  of 
the   data  sheet  are  available     from: 
Safes  Manager,  TRW  Semiconductors, 
14520  Aviation  Blvd.,  Lawndale  CA 
9026O  21 3-679 -4  56  h 


NOISE  CANCELLING 

NC350DM  TURNER  MICROPHONE 


Turner's  new  NC350DM  was 
designed  spec  if  tally  for  use  in  mobile 
commu  n i i  cations  appfica lions  where 
traffic,  equipment,  motor  or  any 
other  unwanted  backcp-ound  noise  pre- 
sents a  problem. 

The  Turner  NC350DM  has  a  fre- 
quency response  of  from  100-8000 
Hz.  Impedance  is  2000  ohms  for  use 
with  ait  transistorized  equipment  with 
input  impedance  from  600  to  5000 
ohms.  It  has  an  output  level  of  -60 
dB. 

The  case  of  the  Turner  NC350DM 
is  manufactured  of  black  cycoiac  and 
has  a  steel  mesh  grille  with  a  soft 
rubber  lip  guard,  It  has  a  neoprene, 
3-conductor,  {1  shielded)  coiled  cord 
which  is  strengthened  by  a  telephone 
type,  strain  relief  grommet. 

The  Turner  NC350DW  is  wired  for 
relay  switching,  but  can  be  easily 
converted  to  electronic  switching. 

For  more  information  contact: 
Turner  Division,  Conrac  Corporation, 
909  17  th  St.,  N.E,  Cedar  Rapids  I A 
52402.  319-365  042  h 

AUTOMATIC  KEYER  MODULE 


Control  Signal  Company  of  Denver 
has  just  announced  the  availability  of 
the  smallest,  most  complete  automatic 
keyer  module  ever  seen.  QRP  fans 
should  note  that  this  little  critter 
draws  less  than  1  mA  from  3  9V 
battery  when  keying,  and  that  the 
Company  reports  difficulty  in  measur- 
ing the  infinitesimal  current  when  the 
key  is  up.  Any  supply  voltage  from  4 
to  15V  dc  may  be  used. 

Home  brewers  will  be  impressed 
that  the  module  is  smaller  than  a  pack 
of  cigarettes  and  weighs  only  2  oz. 

Modern  technology  has  not  forgot- 
ten the  CW  man!  This  bite-size  dude 
has  dot,  dash  and  space  memories  for 
perfect  jam-free  keying,  and  has  a  6  to 
60  WPM  speed  range  capability.  And 
would  you  believe  a  sidetone  monitor 
is  squeezed  in  there  tool  For  more 
information  contact:  Control  Signal 
Company,  5964  W,  Columbia  Place, 
Denver  Co  80227.  303-794-7234. 


LOW  LOSS  COAXIAL  CABLE 

Antenna  Specialists  Co.,  entered 
into  a  joint  development  with  one  of 
the  major  cable  manufacturers  to  find 
a  good  cable  for  UHF  mobile  installa- 
tions that  combined  the  low  loss  of 
RG8/U  or  %"  Heliax  with  the  flexi* 
bHity  and  ease  of  installation  of 
RG58/U,  The  result  was  Pro-Flex 
45Qtn\  Because  its  diameter  is  larger 

than    RG58/U    it   requires   the   same 
reducing  adapter   or  connector  types 

as  RG59/U  cable.  However,  it   is  a  50 

ohm  cable. 

For     more     information    contact: 

Antenna  Specialists  Co.T  12435  Euclid 

Avenue,  Cleveland  OH  44106. 

KIRLIAN  PHOTO  KIT 


NEW  2m  UNIT 


\ 


■i 


* 


\r 


■ 


In  the  June  73  editorial  a  mention 
was  made  of  Kiiiian  photography, 
about  which  little  is  yet  understood. 
Some  of  the  reported  results  are  in- 
credible. Systems  Concepts,  Box  417, 
W.  Hyattsville  MD  20782  has  a  kit 
available  for  $20  and  includes  a  high 
voltage  generator,  discharge  plates, 
print  paper,  developing  trays, 
chemicals  and  detailed  instructions. 
The  partners  in  the  concern  are 
K3TJC  and  K3TIY,  Here's  a  field  just 
made  for  amateur  experimenting. 

NEW  SOLID  TUBE 


S0LID-TU&E 


Electronic  Devices  Inc.,  has  added  a 
new  model  to  their  Solid-Tube  line  of 
silicon,  solid  state,  plug-in  rectifier 
tube  replacements.  The  new  model, 
SolidTube  R-3DS3,  replaces  vacuum 
tube  rectifiers  types  3DR3  and  3ES3. 

This  new  model  joins  the  other 
Solid-Tubes  in  the  EDI  line  in  provid- 
ing a  number  of  advantages  over  the 
vacuum  and  gaseous  tubes  that  they 
replace.  The  Solid-Tubes  emit  no  X 
radiation,  create  no  heat,  provide 
greater  reliability,  and  since  they  have 
no  filament  they  make  idea!  substitues 
in  cases  where  the  filament  or  flyback 
transformer  is  faulty. 

For  complete  information  on  this 
new  tube,  as  well  as  the  full  line  of 
Solid-Tubes  and  a  complete  substitu 
tion  chart  write:  Sales  Manager,  Elec- 
tronic Devices,  21  Gray  Oaks  Avenue, 
Yonkers  NY. 


PACIFICOM,  makers  of  Marine 
Gear,  is  getting  into  the  2m  ham 
business  with  the  introduction. of  their 
Model  200  Hand  Transceiver.  It  offers 
6  channels,  100%  solid  state,  "Signal 
Sampler"  battery-saver  circuit.  Oper- 
ates on  batteries  or  from  12V  external 
power,  dual  purpose  antenna,  in- 
stantly converts  from  fixed  mounting 
to  portable,  plus  many  more  features. 

For  more  information  contact; 
PACIFICOM,  3939  Ruff  in  Rd.t  San 
Diego  CA  92123.  714  565  7945. 

DUAL  SOLID  STATE  TIMER 
FOR  31,25 

A  dual  electronic  timer  in  the  form 
of  a  monolithic  IC  has  been  designed 
and  developed  by  Signetics  Corp.  for  a 
wide  range  of  uses,  including  replace- 
ment of  time  delay  relays.  Both  halves 
of  the  NE/SE556  dual  timer  can 
operate  independently  as  well  as 
together.  They  will  produce  fully  con- 
trollable  time  delays  between  one 
microsecond  and  one  hour.  Timing  is 
adjustable  over  a  ratio  of  10:1*  The 
dual  timer  can  also  be  connected  to 
run  free,  in  which  case  each  half  can 
be  set  to  oscillate  at  any  frequency 
between  300  kHz  and  less  than  one 
pulse  per  hour.  Duty  cycles  are  adjust- 
able  from  50%  down  to  0.01%. 

For  more  information  write: 
Signetics  Corp.,  Sunnyvale  CA. 

SEMICONDUCTOR  MEMORY 
DESIGN  AND  APPLICATION 

Semiconductor  Memory  Design  and 
Application  by  Gerald  LueckeF  Jack  P. 
Mize  and  William  N.  Carr  presents  a 
comprehensive  guide  to  the  apptica- 
tion  of  semiconductor  storage  ele- 
ments in  the  construction  of  larger 
memory  systems  (McGraw-Hill, 
SI  8.50). 

The  first  text  to  analyze  emitter- 
coupied  logic  (ECL)  integrated  cir- 
cuits, it  reviews  the  evolution  of  semi- 
conductor technology  through  its 
present  state.  The  ideas  and  tech- 
niques necessary  in  building  elec- 
tronically competitive,  cost-effective 
memory  units  are  systematically  de- 
tailed. The  probably  direction  of 
future  developments  is  also  discussed. 

To  order  write:  McG raw- Hilt  Book 
Company,  1221  Avenue  of  the 
Americas,  New  York,  New  York 
1 0020. 


specifically  for  repeater 

...or  any  TWO-METER  FIXED  STATION  OPERATION 


db- 
db— 
db- 


mechanical 

Vertical  element— 117" 
long,  1-1/8"  telescopic 
to  3/8"  OD  high 
strength  aluminum 

Radials-four,  21"  x  3/16" 
OD  aluminum  rod 

Connector— SO- 239 

Wind  load— 26  pounds 
at  100  mph. 

Wind  survival—  1 00  mph. 

Completely  self-supporting 

Mounting— fits  vertical 
pipe  up  to  1-3/4"  OD 

The  gain  you  gain— you  gain 
transmitting  and  receiving— 
get  both  with  Hustler  I 


Available  from 
all  distributor        best, 
who  recognize  u» 


Gain  compared  to  1/2  wave  dipole 
FCC  accepted  for  repeater  application 
Based  on  El  A  Standard  RS-329 


<* 


electrical 

6db.  gain  over  Y*  wave  dipole 

Omnidirectional  radiation  pattern 

Maximum  radiation— at  horizon 

50  ohm  feed  impedance 

Field  adjustabie-140-150  MHz 

SWR  at  resonance— 1.2:  t  measured  at  antenna 

Bandwidth-6  MHz  for  2: 1  or  better  SWR 

Power— one  kilowatt  FM 

Feed-Shunt  with  D.C.  grounding 

Radiator—  5/8  wave  lower  section,  %  wave 
phasing,  5/8  wave  upper  section 


THE  HUSTLER  MASTER  GAINER 

MODEL  G 6- 144  A 

Shipping  Wt.:  6.8  lbs.   Price:  $49.95 


near 

tromcs 
corporation. 


15800  commerce  park  drive, 
brook  park,  ohio  44142 


Exporter:  Roburn  Agencies,  Inc., 
New  York,  N.Y. 
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Six  for  less  than  Five! 


Six  channels  at  $239  =  $39.83  per  channel. 
Five  channels  at  $289  =  $77.80  per  channel  .  .  . 


(think  about  it) 


2m  FM  Transceiver 

239 


only  $ 

(Amateur  Net) 


00 


SMALL -8  7/8  x  1  7/8  x  2  7/8" 

SJX  CHANNELS!  Six  crystals  are  supplied.  94/94, 

34/94,  16/76 
LIGHT  WEIGHT!  Only  1  lb.  4  oz. 
HIGH  POWER  -  2  watts  output  (draws  15  mA  on 

receive,  410  mA  on  transmit) 
LOW  INTERMOD  —  operates  near  transmitters  without 

interference. 


O 


accessor 


12  Watt  Amplifier 


Includes  steel  case  to  hold 
the  1402.  Plugs  into  cigar- 
ette lighter! 


oo 


Battery  Charger,  Model  14  BC 
Speaker  -  Mike  -  SMI 
Leather  Case  for  belt  -  LCL 


$29.95 
$24.00 
$12.00 


SPEC  SHEETS  -  write  Wilson  for  complete  info  on  the 
finest  hand  transceiver  on  the  market. 

DEALERS  -  Call  us  about  handling  the  Wilson  Walkie- 
Talkies  (commercial  version  avilable  too),  the  Wilson 
beams,  and  other  products. 


WIMON  ELECTRONICS 

Box  794,  Henderson  NV  89015  (702)  451-5791/6650 
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Becoming  /4X  is  very  easy.  After 
arriving  in  Israel  you  can  go  to  the 
licensing  office  and  ask  for  it,  they 
will  oblige  you. 

Of  course  there  are  a  few  formali- 
ties and  one  or  two  minor  details  to 
take  care  of  first.  Number  one  is  to 
find  the  place.  It  is  located  in  the 
Shalom  Tower,  one  of  the  two  tallest 
buildings  in  the  city.  If  they  put  a 
repeater  up  there  it  could  probably 
cover  the  whole  Mideast,  The  other 
tall  building  is  the  diamond  bourse 
located  in  Ramate  Gan.  If  all  other 
techniques  fail,  just  remember  that 
the  number  12  bus  drives  through  it, 
literally.  The  tall  or  high  rise  part  of 
the  building  is  built  over  two  smaller 
shopping/office  buildings,  one  of 
which  is  the  only  American  bank  in 
the  country.  The  style  is  rather  like  a 
house  made  out  of  building  blocks  in 
which  two  blocks  support  the  rest, 
and  the  busses  drive  through  the  gap. 

When  you  get  there  take  the 
elevator  to  the  9th  floor.  Ask  at  the 
information  desk  on  the  9th  floor  for 
"amateur  radio."  You  will  be  directed 
as  to  how  to  proceed  to  Room  8  on 
the  10th  floor  which  is  not  as  easy  as 
it  may  sound. 

Getting  a  license  to  operate  /4X  is 
simply  a  matter  of  filling  out  a  form 
and  then  handing  it  over  together  with 
a  photocopy  of  your  license.  In  return 
you  get  a  permit  to  operate  /4X  at  no 
charge.  Mind  you,  you  have  to  specify 
each  QTH  and  the  equipment  you  will 
be  operating.  They  are  not  set  up  as 
yet  to  issue  permits  for  short  periods, 
because  as  yet  visitors  do  not  bring 
equipment  with  them  for  short  stays. 
There  is  a  2m  repeater  in  Haifa,  so  it  is 
possible  that  they  will  issue  permits 
for  VHF  only  operation  in  the  future. 

If  you  intend  to  visit  Israel,  I'd 
suggest  that  you  write  first  and  get  the 
forms  and  a  set  of  the  rules  and 
regulations,  if  for  no  other  reason 
than  that  they  might  help  you  answer 
any  problems  raised  at  the  airport 
when  you  try  to  bring  gear  into  the 
country.  The  address  is:  Ministry  of 
Posts- Engineering  Services,  Amateur 
Radio  Licensing,  9  Achad  Haam  St., 
Tel  Aviv,  Israel, 

If  you  are  not  going  to  take  equip- 
ment with  you,  you  might  be  interest- 
ed in  operating  a  station  belonging  to 


an  Israeli  amateur.  In  that  case  set  it 
up  before  you  go,  because  the  Israeli 
whose  station  you  want  to  operate 
handles  all  of  the  paperwork* 

G3ZCZ 


CONTESTS 


Tom  DiBiase  WB8KZD 
708  6th  Avenue 
Steuhemiile  OH  43952 


APR  12-15 

APR  20-22 
APR  27-28 

MAY1M3 
MAY  18-20 


County  Hunters 

SSB  Contest 

Zero  District  QSO  Party 

Florida  QSO  Party 

Georgia  QSO  Party 

Connecticut  OSO  Party 


THIS  MONTH 
County  Hunters  SSB  Contest 

From  220QZ     April   12,  to  0500Z 

April  15.  Frequencies  —  low  end  of 
General  Phone  bands.  No  credit  for 
contacts  on  the  3943,  7243  or  14336 
nets.  Exchange  report,  county  and 
state  (DX  give  country).  Mixed  mode 
contacts  OK  if  one  station  on  SSB. 
Scoring:  Contact  with  (A)  a  fixed 
station  —  1  point,  (B)  DX  stations  -  5 
points,  (C)  Mobile  stations  on  14  MHz 
and  up  -  5  points,  (D)  Mobile  stations 
on  7  MHz  and  below  -  10  points. 
Multipliers:  For  fixed  stations  —  total 
U.S.  counties  worked,  for  mobile  sta- 
tions —  total  U.  S.  icounties  worked 
plus  number  of  counties  given  out. 
Logs  must  show:  date/time,  stations 
worked,  exchanges,  claimed  points  per 
contact;  numbering  of  each  new 
multiplier.  A  fixed  station  may  be 
worked  only  once.  Portables  and 
mobiles  changing  counties  may  be 
reworked.  Portable  stations  are  con- 
sidered fixed  for  scoring  purposes- 
Mail  logs  to:  James  Wrllingham 
K0ARS,  Route  2,  Bevier  MO  63532. 
Deadline:  June  1,  1974.  Appropriate 
awards.  Summary  and  log  sheets  free 
for  SASE  to  above  address, 

Zero  District  QSO  Party 

From  2000Z  April  20,  to  0200Z 
April  22.  Suggested  frequencies:  70 
kHz  from  low  edge  of  HF  CW  bands, 
3900,  7270,  14300,  21370,  28570  on 
SSB.  Novices  try  3725,  7125,  21 125. 
Exchange  RS/T,  QSO  number,  sec- 
tion, and  Zeros  also  send  county. 
Stations  may  be  worked  once  per 
band.  Multiplier  for  Zeros:  total  sec- 
tions, Zero  counties  and  foreign 
countries.  Multiplier  for  non-Zeros: 
total  Zero  sections  and  Zero  counties. 
Appropriate  awards.  Logs  by  May  17, 


to  TRA  ARC,  WA0TKK,  Wilson  Hall, 
Iowa  State  University,  Ames  (A 
50010. 

Florida  QSO  Party 

April  27  and  28,  1500Z  to  2000Z 
on  the  27th,  O00OZ  to  0500Z  and 
1400Z  to  2359Z  on  the  28th.  Suggest- 
ed frequencies:  CW  -  1808,  and  80 
kHz  up  from  the  edge  of  each  3,5  to 
28  MHz  band,  SSB  -  1818,  3980, 
7280,  14318,  21380,  28580.  Florida 
stations  send  RS/T  and  county,  non- 
Florida  stations  send  RS/T  and  State, 
Province  or  Country.  Stations  may  be 
worked  once  per  band/mode.  CW  and 
Phone  are  separate  entries  and  are  to 
be  summed  for  Florida  Cfub  Aggre- 
gate entries  only.  Florida  stations 
score  1  point  per  QSO.  Maximum 
multiplier  is  73  (49  states,  12 
Provinces,  and  12  DX  countries). 
Florida  clubs  may  total  their  mem- 
ber's single-op  CW  and/or  Phone 
scores,  and  enter  this  total  in  the  Club 
Aggregate  category.  A  member's 
single-op  score  may  also  appear  in  the 
single-op  CW  and/or  Phone  categories. 
Non-Florida  score  1  point  per  QSO 
times  number  of  Florida  counties 
worked  (67  maximum).  Appropriate 
awards.  A  summary  sheet  with  your 
name,  call,  address,  claimed  score, 
category  and  customary  declaration 
must  be  included.  No  messy  entries! 
Mail  logs  and  summary  sheet  to  be 
postmarked  no  later  than  May  30, 
1974  to;  Florida  Skip,  Contest  Chair- 
man, P.O.  Box  501,  Miami  Springs  FL 
33166.  Enclose  an  88^  stamp  for 
results. 

Please  remember  that  I  must  have 
all  information  on  a  given  contest  at 
least  3  months  prior  to  the  date  of 
that  contest.  I  have  a  deadline  to 
meet,  and  lately  I  have  just  about 
finished  doing  the  column  and  some- 
one sends  me  their  information  late, 
and  I  have  to  start  alt  over,  causing  me 
to  be  late.  In  the  future,  such  late 
information  will  have  to  be  discarded, 
because  I  have  an  obligation  to  the 
readers  to  meet  my  monthly  deadline. 
Thanks. 

KR6  CERTIFICATE  AVAILABLE 

The  Radio  Society  of  Okinawa  still 
awards  KR6  Certificates.  To  qualify 
for  this  Award  all  QSO's  must  have 
taken  place  prior  to  the  reversion  of 
Okinawa  to  Japan  on  May  15,  1972. 
Requirements  for  the  KR6  Award:  5 
IRC's  or  1  U,S.  Dollar.  A  signed  log 
book  extract  of  5  QSO's  with  KR6 
operators  verified  by  two  licenses 
amateur  radio  operators,  or  by  an 
official  of  a  recognized  Radio  Club  or 
Society.  Submit  all  applications  to  the 
Radio  Society  of  Okinawa,  P.O,  Box 
465,  APO  San  Francisco  CA  96331. 

WB8KZD 
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ATV 

raster 


Terry  Fox  WB4JFI 
3612  Barcroft  View  *3Q2 
Baiteys  Crossroads  VA  2204  f 

THE  ATV  RASTER 

First  of  all,  I  would  like  to  bring 
everyone  up  to  date  on  the  ATV 
repeater.  As  you  probably  read  last 
month  in  73  the  license  came  on 
January  25,  and  the  first  QSO  through 
the  machine  was  on  January  27,  while 
testing  it.  We  still  have  some  finishing 
touches  to  do  on  the  machine  but  all 
in  all  it  looks  pretty  good.  During  the 
tests  I  was  able  to  transmit  a  snow 
free  picture  up  to  the  repeater  and 
copy  its  downlink  back  with  a  broad- 
cast quality  picture.  I  was  able  to  do 
this  because  its  signal  was  strong 
enough  to  override  mine.  I  was  using  a 
UHF  loop  antenna  on  back  of  the 
converter.  It  looks  like  the  repeater  is 
doing  better  than  we  had  expected. 

I  would  like  to  bring  A5  MAGA- 
ZINE to  the  attention  of  all  ATVers 
and  potential  ATVers.  This  is  the  only 
U.S.  magazine  devoted  entirely  to 
Amateur  Television,  and  is  a  must  for 
anyone  interested  in  this  mode.  Its 
subscription  rates  are  S2.50  a  year  for 
six  issues,  Its  available  from  A5 
MAGAZINE,  P.O.  Box  6512, 
Philadelphia  PA  19138.  I  know  Wayne 
won't  mind  a  plug  for  another 
magazine  if  it  helps  readers  in  their 
continuing  quest  for  knowledge.  Un- 
like another  New  England  based  outfit 
73  seems  to  give  credit  when  its  due, 
like  when  it  comes  to  referencing 
from  other  articles  in  other  magazines. 
But  enough  politics  and  back  to  ATV, 

Many  hams  interested  in  getting  on 
ATV  probably  ask  themselves,  "How 
do  I  get  started?  Since  it  is  television, 
I  must  need  racks  of  equipment  and  a 
spare  kilobuck/'  Nonsense  and  bunk! 
Even  if  you're  not  interested  in  ATV 
read  on,  we  might  convert  you. 

Probably  the  easiest  way  to  receive 
ATV  is  to  buy  a  UHF  TV  converter. 
They  are  available  from  most  of  the 
mail  order  houses  at  good  prices.  I  got 
mine  from  Lafayette  for  under  $25. 
Its  a  Blonder  Tongue  model  BTX  1 1 1. 
They  also  make  a  BTX-999  for  around 
$20,  but  its  a  little  harder  to  convert. 
To  convert  the  BTX-111  you  first 
remove  the  unit  from  its  plastic  case 
by  taking  out  the  six  screws  for  the 
antenna  connections  in  the  back,  then 
gently  push  on  the  visible  metal  in  the 
back  until  the  chassis  slides  out.  The 


next    step    is    to    remove    the    metal 
bottom  by  taking  out  the  small  screw 
with  the  hex  head  in  the  center  of  it. 
Now,    if  you   hold  the  unit  with   its 
front  toward  you,  you  can  see  the 
power  supply  and  output  amplifier  in 
the  left  half  and  the  UHF  converter 
itself  in  the  right  half.  The  converter 
section  is  broken  up  into  three  sec- 
tions. Furthest  away  from  you  is  the 
input  filter  section,  next  is  the  mixer 
and  the  front  section  is  the  converter's 
1,0.  In  each  section  there  is  a  semi- 
circle of  metal  with  a  sliding  tab  that 
shorts  it  out  to  ground  as  you  tune 
the  unit.  These  are  the  inductors  in 
the  tuned  circuits.  One  end  of  each 
inductor    is    hooked   directly   to  the 
chassis  and  the  other  is  attached  to  a 
terminal  strip.  Right  next  to  the  ter- 
minal side  of  these  inductors  are  tittle 
metal    tabs  that  are  soldered  to  the 
chassis  and  run  parallel  to  the  induc- 
tors. These  tabs  are  capacitors  that  are 
used    to    tune    the    unit    to   proper 
frequencies.  All  that  is  required  to  put 
the  converter  on  ATV  is  to  bend  these 
strips  closer   to  each  inductor.  It  is 
advisable  to  have  a  calibrated  signal 
generator   handy   to  check  both   fre- 
quency and  sensitivity.  If  one  is  not 
available,   try   to  find  a  ham  running 
ATV  in  your  area  and  tune  the  1,0 
capacitor    while    close    to    his    trans- 
mitter,   then    adjust    the    mixer    and 
filter    trimmers   when    further    away 
from  him.  If  you  can't  find  an  ATVer 
around,  as  a  last  resort  find  a  com* 
mercial    UHF    TV    station   and   then 
tune  the   1,0  so  this  station  appears 
approximately     15    channels    higher 
than    its    actual    number    (example: 
channel  20  should  be  up  around  35). 
Then   you  can  peak   the  mixer  and 
filter  for  maximum  signal.  Also,  the 
metal    bottom   does  affect  the  tuner 
slightly,  so  check  it  with  the  cover  on 
before  putting  it  all    back  together. 
Now  the  converter  should  be  tuned  up 
to  cover  the  entire  420-450  MHz  ham 
band.  This  full  coverage  is  especially 
important  if  there  is  even  the  slightest 
possibility  of  an  ATV  repeater  in  your 
area.  The  only  other  thing  you  might 
need  for  receiving  is  a  preamp*  The 
best  sensitivity  that  you  can  expect 
from  a  UHF  converter  alone  is  about 
80dB  for  10dB  quieting  of  the  audio 
in  the  TV  receiver.   In  addition,  the 
UHF  converters  usually  don't  use  very 
good    mixer    diodes,    so    their    noise 
figures    are   fairly   poor  and   a   good 
preamp  would  help  this  tremendously. 

At  the  transmitting  end,  the  best 
way  to  get  on  is  to  find  a  Motorola 
T-44  or  RCA  CMU-15  450-470  MHz 
FM  transmitter  strip.  These  two  are 
by  far  the  easiest  ways  to  trangnit 
ATV,  Both  units  pump  out  about  15 
watts  average  when  video  modulated 
and  they  require  next  to  no  modifica- 
tion to  get  working.  The  only  modula- 


tor that  we  have  had  luck  with  is  the 
one  described  in  the  December  1972 
and  February  1973  issues  of  QST,  All 
the  other  modulators  require  modifi- 
cation of  the  grid  by  pas  capacitor  to 
achieve  proper  bandwidth.  Since  this 
modulator  has  an  extremely  low  out- 
put impedance  no  modification  of  the 
T-44's  grid  bypass  is  required.  This  is 

good  because  we  have  had  several  calls 
from  around  the  country  from  hams 
that  have  modified  their  units,  with 
resulting  problems  like  wiped  finals 
from  oscillations  in  the  output  ampli- 
fier, low  or  no  power  output,  etc,  .  .so 
please,  leave  that  bypass  alone!  The 
WOMZL  modulator  is  a  very  simple 
4-transistor  unit  of  the  com- 
plimentary-symmetry  design  for  low 
impedance.  All  the  transistors  cost  less 
than  one  dollar  each,  so  it's  also  rather 
inexpensive* 

Incidently,  if  you  do  have  a  com- 
plete T-44  don't  throw  away  the 
power  supply  or  receiver.  The  receiver 
can  be  used  as  a  UHF  to  VHF 
converter  since  its  first  i-f  corresponds 
to  TV  channel  4.  Shortly  I  will  be 
showing  you  a  one  tube  cathode 
follower  circuit,  so  you  can  use  the 
T-44  for  your  UHF  converter.  Also, 
the  power  supply  is  a  good  thing  to 
keep,  in  case  of  emergencies  you  can 
run  ATV  mobile.  The  only  problem 
with  this  is  that  you  had  better  have  a 
good  battery  and  suspension,  or  the 
T-44  will  show  you  otherwise  very 
quickly.  I  will  be  describing  more  of 
the  transmitting  end  of  ATV  later,  for 
right  now  just  try  to  find  a  T-44  or 
CMU- 1 5  transmitter  strip. 

For  those  of  you  interested  in 
putting  up  an  ATV  repeater,  we  will 
be  making  available  copies  of  the 
application  and  some  basics  of  how 
we  got  it  up  as  soon  as  we  can.  Our 
repeater  uses  a  T-44  transmitting  strip 
exciting  an  AM-1178  amplifier  with  a 
4CX-250K  tube.  The  receiver  starts 
with  two  interdigital  filters  to  sup- 
press the  transmitters  signal,  then  a 
preamp  and  then  the  T-44  receiver 
strip  whose  first  if  is  coupled  to  a  TV 
set  modified  for  video  output,  which 
is  fed  back  to  the  transmitter.  The 
transmitter  and  receiver  are  connected 
to  a  ten  dB  gain  Phelps-Dodge  antenna 
through  a  dip  lexer.  Later,  we  are 
going  to  replace  the  diplexer  with  a 
circulator,  so  we  can  pick  up  an 
additional  six  dB  through  the  system. 
We  have  in  our  control  circuitry  a 
horizontal  sync  detector,  so  the  re- 
peater won't  key  up  on  just  a  carrier. 
In  addition,  we  have  both  video,  and 
audio  I.D.  from  a  charactor  generator 
and  audio  tape. 

I  think  that  I  had  better  wrap 
things  up  for  this  issue,  and  continue 
next  month.  Till  then,  73's  &  BCNU 
on  439,25MHz  ATV. 

WB4JFI 
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NEWS 


Michael  Frye  WB8LBP 
640  Deauvilfe  Dr. 
Dayton  OH  45429 


Most  of  this  months  column  is  a 

status  report  for  (A-Q-B),  which  from 
all  indications  should  be  launched 
sometime  in  July  of  this  year. 

A  summary  of  operation  results 
from  OSCAR  6  is  now  available  and 
an  edited  version  will  appear  in  this 
column  over  a  3  issue  period  starting 
next  issue,  Anyone  who  would  like 
the  complete  summary  which  is  quite 
detailed  and  covers  in  very  minute 
detail  all  of  the  knowledge  learned 
from  the  flight  of  OSCAR  6,  can  send 
2hi  plus  a  SASE  to  me  at  the  above 

address. 

OSCAR  6  is  a  great  achievement  for 
the  worfd  of  radio  and  radio  amateurs 
in  particular.  It  has  shown  that  ama- 
teurs are  dedicated  and  they  can  get 
together  and  combine  their  knowledge 
and  produce  something  that  has 
achieved  success,  OSCAR  6  has  shown 
that  the  amateur  community  is  not 
disgruntled  and  not  ready  to  give  into 
the  ever  growing  idea  that  amateurs 
just  sit  around  and  take  up  the  air- 
waves with  useless  gab.  I  hope  that 
this  satellite  has  shown  those  amateurs 
who  are  thinking  of  letting  their  li- 
censes expire  because  they  feel  that 
nobody  has  any  desire  to  join  the 
amateur  ranks,  or  feels  that  nothing  is 
'happening'  in  the  amateur  bands. 
A  mateurs  are  doing  something. 

The  only  way  we  are  going  to  make 
any  action  happen  is  to  cause  it 
ourselves.  Get  involved,  like  the  mem- 
bers of  AMSAT  have  in  producing 
OSCAR  6  which  has  not  only  bene- 
fited us  but  has  been  useful  in  class- 
room education  and  has  opened  the 
eyes  of  a  lot  of  people  who  two  years 
ago  probably  didn't  know  amateur 
radio  ex  isted  ! 

A-O-B  STATUS 

As  of  December  31,  1973, 
AMSATOSCAR'B  (A-O-B)  appears  to 
be  about  two  months  behind  sche- 
dule. The  status  system- by -system  is 
as  follows; 

A)  Wiring  harness  -  Completed  on 
schedule  (Nov.  1). 

B)  Two-to-ten  meter  repeater  — 
Completed,  checked  out,  and  now  in 
burn-in. 


C)  Canadian  435.1  MHz  beacon  — 
Completed,  delivered,  and  undergoing 
tests  for  possible  minor  modifications. 

D)  Sensor  board,  experiment  con- 
trol logic  (ECU,  and  instrumentation 
switching  regulator  —  All  are  com- 
pleted, except  the  ECU  which  is 
undergoing  modifications  to  ensure 
against  the  transient  switching  en- 
countered with  OSCAR  6. 

E)  2304 J  MHz  beacon  -  N earing 
completion  by  the  San  Bernardino 
Microwave  Society.  Delivery  expected 
from  California  in  the  next  few  weeks. 
Quadrifilar  antenna  is  being  fabricated 
at  APL  and  RCA.  It  should  be  avail- 
able in  the  next  month  after  pattern 
measurements  at  RCA, 

F)  70cm  to- 2m  repeater  -  Delivered 
by  DJ4ZC  in  February  1973  and  still 
in  storage. 

G)  Battery  charge  regulators  and 
28-voit  power  regulators  —  Shipment 
from  AMSAT-Deutschland  has  been 
delayed  to  allow  further  testing  and  is 
now  expected  soon. 

H)     Teletype    telemetry    encoder    — 

Completed     and     delivered     by 

WIA-Project     Australis     and     now 

checked  out, 

I)     Morse  code  telemetry  encoder  — 

Completed  and  checked  out. 
J)     Spacecraft  structure—  Fabricated 
and  now  being  assembled, 
K)      Solar  panels,  brackets  for  array 
diodes  —  Completed,  but  wiring  (in- 
cluding   RFI    filters)    remains    to   be 

done. 

O  Battery  -  Completed,  but  a  leak 
has  developed  in  one  cell  and  is  being 
checked  out, 

M)  Antennas  -  Ten-meter  antenna 
deployment  mechanism  is  still  under 
development.  Combined  2m/7Qcm  an- 
tenna  has  been  designed  along  with 
the  diplexer/  filter,  but  remains  to  be 
fabricated  and  tested  by 
AMSAT-Deutschland  in  Germany, 
N)  Delta  launch  vehicle  interface 
hardware  —  Fabrication  of  conical 
interface  fitting  (by  AMSAT)  is  still 
required,  McDonnell-Douglas,  launch 
vehicle  contractor,  is  now  beginning 
fabrication  of  the  Delta  attach  hard- 
ware, 

O)  Command  decoders  —  One  unit 
has  been  completed  and  checked  out. 
The  second  redundant  unit  is  com- 
pleted but  not  yet  fully  working. 
P)  Two-meter  bandpass  filter  {for 
two-to-ten  meter  repeater)  —  Wide- 
band Engineering  is  reworking  one  of 
the  filters  they  shipped  to  us  and 
delivery  is  hoped  for  next  month- 
VE3QB  has  volunteered  to  fabricate  a 
backup  filter  for  delivery  in  a  short 
time  frame  if  needed, 
Q)  Thermal  design  - 
NASA-Goddard  has  been  assisting 
with  thermal  design,  and  they  are 
currently  refining  the  calculations. 
They  have  come  up  with  a  reasonable 
explanation  for  the  unexpected  ther- 


mal behavior  of  OSCAR  6r  and  we  are 
now  confident  that  the  OSCAR  6 
overheating  problem  won't  reoccur 
with  OSCAR  7. 

R)  Codestore  —  The  last  of  the 
COS/MOS  integrated  circuits  donated 
by  RCA  have  now  been  received,  and 
Codestore  is  now  completed  and 
checked  out. 

S)  Stabilization  system  -  The  sta* 
bilization  magnets  have  been  received 
and  their  properties  are  now  being 
measured,  The  permalloy  hysteresis 
damping  rods  have  been  cut  and  an* 
nealed. 

TIME  SCHEDULE 

With  the  successful  launch  of  the 
ITOS-F  satellite  by  NASA  on  Novem- 
ber 6,  1973,  it  is  now  expected  that 
ITOSC  the  mission  we  expect 
OSCAR  7  to  fly  on,  will  probably  not 
be  called  up  for  launch  until  around 
July  1974, 

Originally,  it  was  expected  that  a 
launch  opportunity  for  OSCAR  7 
would  exist  around  the  beginning  of 
1974,  The  loss  of  ITOS-E  during 
launch  on  July  16,  1973,  caused  a 
reshuffling  of  the  launch  schedule, 
with  the  result  that  we  find  ourselves 
with  several  months  available  for 
additional   spacecraft  testing. 

Orbital  Information 


Orbit 

Date 

Time     Longitude 

(Apr) 

(GMT)    of  Eq. 

Crossing  W 

6666 

1 

0023.4 

53.6 

6679 

2 

0118,3 

67,3 

6691 

3 

0018.2 

52.3 

6704 

4 

0113.2 

66.0 

6716 

5 

0013.1 

51.0 

6729 

6 

0108.0 

64.7 

6741 

7 

0008.0 

49.7 

6754 

8 

0102.9 

63.5 

6766 

9 

00028 

48.5 

6779 

10 

00577 

62.2 

6792 

11 

0152.7 

75.9 

6804 

12 

0052.6 

60.9 

6817 

13 

0147.5 

74.6 

6829 

14 

0047.5 

74,6 

6829 

14 

0047.5 

59.6 

6842 

15 

0142.4 

73.4 

6854 

16 

0042.3 

58.3 

6867 

17 

0137.3 

72.1 

6879 

18 

0037.2 

57.1 

6892 

19 

0132.1 

70.8 

6904 

20 

0032.1 

55.8 

6917 

21 

0127.0 

69.5 

6929 

22 

0026.9 

54.5 

6942 

23 

0121.9 

68.2 

6954 

24 

0021.8 

53.2 

6967 

25 

0116.7 

66.9 

6979 

26 

0016.7 

51.9 

6992 

27 

0111.6 

65.7 

7004 

28 

oon.5 

50.6 

7017 

29 

0106.4 

64.4 

7029 

30 

00064 

49.4 
WB8LPB 
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HAMBOREE 

The  greater  Baltimore  Hamboree 
will  be  held  at  Calvert  Hall  College, 
Putty  Hill  and  Goucher  Boulevard, 
Towson  MD  (one  mile  south  of  Exit 
28  on  Beltway  1-695),  on  Sunday, 
Aprh  7,  1974,  at  10  AM.  Food 
service,  flea  market,  prizes.  Registra- 
tion S2.  No  table  or  percentage 
charges.  For  more  information 
contact:  Joe  Lochte,  5400  Roland 
Ave.,  Baltimore  MD  21210,  or 
Brother  Gerald  Malseed,  8102  La  Salle 
Avenue,  Towson  MD  21204, 

P.H  D. 

The  P.H.D,  Amateur  Radio  Associa- 
tion invites  you  to  attend  its  Fifth 
Annual  North  West  Missouri  Hamfest 
in  Kansas  City  MO  on  Sunday  May  5, 
from  SAM  to  4:30PM.  The  location 
will  be  in  the  Kansas  City  North 
Community  Center,  one  mile  south  of 
the  Antioch  Road,  Highway  I  and  1-35 
Interchange,  Address  is  3930  No, 
Antioch  Road, 

FRIENDLY  FESTS 

Hamfest!  Indiana's  friendliest  and 
largest  Spring  Hamfest,  Wabash 
County  ARC'S  6th  Annual  Hamfest, 
May  19,  1974,  4-H  Fairgrounds,  rain 
or  shine.  Admission  still  only  $1  for 
advanced  tickets  ($1,50  at  gate). 
Large  flea  market,  technical  sessions, 
bingo  for  XYL's,  free  overnight 
camping,  plenty  of  parking,  Bonus  for 
car-pools  (4  or  more  adults  per  car). 
For  more  information  or  advanced 
tickets  write:  Jerry  Cfevenger 
WA9ZHU,  Route  4,  Wabash  IN 
46992. 

DEKALB  KOUNTY 

The  DeKalb  County  amateurs  are 
sponsoring  a  Hamfest  on  May  5,  from 
7AM  to  4PM  at  Notre  Dame  High 
School,  3  miles  south  of  DeKalb  off 
Route  23.  Signs  will  be  posted.  Regis- 
tration is  $1.50  in  advance,  S2  at  the 
door.  For  more  information  contact: 
Crawfords  Electronics,  301  Main  St, 
Genoa  IL  60135. 

KENTUCKY  HAM  O-RAMA 

The     Northern     Kentucky     ARC 

H am- O- Rama  will  be  held  Sunday 
May  26,  1974  at  Boone  County  Fair- 
grounds, Burlington  KY,  from  SAM  to 
5PM,  10  minutes  south  of  Cincinnati 
OH  on  I-75.  Features  prizes,  indoor 
exhibits,  forums,  flea  market,  food. 
Tickets  S1 .50  advance,  $2  at  the  door. 
For  tickets  and  details  write:  W4PII, 
601  Rosernont  Ave.,  Covington  KY 
41011, 


DAYTON  HAMVENTION 

The  expanded  Dayton  Hamvention 
will  be  held  this  year  on  April  26,  27 
and  28  at  HARA  Arena  and  Conven 
tion  Center,  Open  House  on  Friday  to 
exhibits  with  technical  sessions  to  run 
on  Saturday  and  Sunday.  Included 
are:  DX,  ARRL,  VHF,  FM,  RTTY, 
MARS,  Antenna,  Space-Corn.,  Trans- 
mitter Hunts,  Ladies  Programs  and 
others.  Giant  Flea  Market  for  2  days- 
Free  bus  service  from  downtown 
Daytom  via  motels  and  hotels.  Free 
parking  at  the  Arena  with  self- 
contained  trailers  and  camper  units 
permitted  to  park  in  designated  area 
overnight,  Saturday  banquet  at  7PM 
with  Senator  Barry  Goldwater 
K7UGA,  as  guest  speaker.  Registra- 
tion in  advance  is  $2.50  and  S3  at  the 
door;  Banquet  is  $4.50,  Advance  regis- 
tration closes  April  25.  For  additional 
information  write  for  program  and 
map  to  Dayton  Hamvention,  P.O.  Box 
44,  Dayton  OH  45401. 

ERIE  HAMFEST 

The  Erie  Amateur  Radio  Society 
will  hold  their  semi-annual  Amateur 
Equipment  Auction  on  Sunday  After- 
noon May  5,  at  1PM,  at  Laborers' 
Union  Hall,  1205  West  Perkins 
Avenue,  Sandusky  OH.  Refreshments, 
cash  prizes,  door  prizes.  Talk-in  on 
94/94  and  52/52. 

MESILLABEAN  FEED 

The  Mesilla  Valley  Radio  Club  of 
Las  Cruces,  New  Mexico,  cordially 
invites  you  to  its  "Annual  Bean  Feed 
and  Swap  Meet/'  to  be  held  April  28, 
19  74,  at  La  Mesa  Park. 
Prizes/Food/Beverages/Family  Fun. 
Information  on  16/76  and  3940  MHz, 
For  more  information  contact  Whitey 
W5ECCL 

MISSOURI  SINGLES 

The  Missouri  Single  Side  Band  Net 
will  have  their  annual  picnic  at 
Memorial  Park  in  Jefferson  City  MO, 
Sunday  June  9,  A  covered  dish  dinner 
will  be  served  at  12:30.  Coffee,  ice  tea 
and  soft  drinks  will  be  provided  by 
the  net.  Door  prizes  given.  All  ama- 
teurs, their  families  and  friends  are 
invited. 

CENTRAL  MASS  AUCTION 

The  Central  Massachusetts  Amateur 
Radio  Associations  annual  auction  is 
April  20,  at  the  Knights  of  Columbus 
Hall,  Rt.  9,  Spencer  MA,  beginning  at 
1:00  PM  Talk  in  on  ,94  and  37/97. 
For  further  information  write: 
WA1FIH/1,  1622  Worcester  Rd„  Apt. 
421B,  Framingham  MA  01701, 

ROCK  RIVER  HAMS 

The  Rock  River  Radio  Club  of 
Dixon  IL  announces  their  8th  annual 
Hamfest  on  April  28,  at  the  Lee 
County  4«H  Fairgrounds,  one  mile 
east  of  the  junction  of  US  30  and  IL 
52,  in  Amboy  IL.  Tickets  $1,50  in 
advance,  S2  at  the  gate.  Talk-in  on 
.94. 


SEE  YOU  IN  DES  MOINES 

The  Des  Moines  Radio  Amateur 
Association  invites  you  to  participate 
in  the  Des  Moines  Hawkey e  Hamfest 
at  the  Iowa  State  Fairgrounds  in  Des 

Moines,  Sunday,  June  16,  1974,  8:00 
AM  to  6:00  PM  CDT.  Booths  available 
for  rental.  For  further  information 
contact:  Alan  V.  Harris,  K0OOD,  P.O. 
Box  88,  Des  Moines  I A  50301, 

ROCKY  ARRL  FEST 

The  1974  ARRL  Rocky  Mountain 
Regional  Convention  will  be  held  June 
7,  8,  and  and  9,  at  the  Ramada  Inn  in 
Pueblo  CO.  Pre-registration  fee  is  $6, 
at  the  door  $7.  Meals,  accomodations 
and  camper /trailer  hook  ups  will  be 
available  for  the  three  days  of  the 
convention  at  special  reduced  rates. 
Sunday  afternoon  banquet  with 
speakers  from  Industry  and  the  Ama- 
teur Radio  Field,  For  additional  in- 
formation write:  Convention 
Committee,  P.  0.  Box  92,  Pueblo  CO 
81002. 

HUMBOLDT  HUMBOLDT 

The  annual  Humboldt  ARC  Ham- 
fest is  Sunday  May  19,  at  Shady  Acres 
City  Park,  Trenton  TN.  Flea  market, 
ladies  activities  and  a  playground  for 
the  children.  For  information  contact 
Hugh  Wardlaw  WB4SLI,  2678  Cole 
Drive,  Humboldt  TN  38343. 

BLUE  RIDGE 

The  Blue  Ridge  Radio  Society  of 
Greenville  SC  will  hold  its  annual 
Hamfest  on  May  5,  at  the  Recreation 
Building  in  Cleveland  Park,  Greenville 
SC,  Flea  market,  prizes,  fun  from 
9AM  til  3PM,  For  information  contact 
Don  Rose  W4ZKH,  11  Ivanhoe  Circle, 
Greenville  SC  29607, 

IRVINGTON  HAMFEST 

The  Irvington  Radio  Amateur  Club 
will  hold  it's  annual  hamfest  on  Sun- 
day May  19,  1974,  1-6  PM,  at  the 
Irvington  PAL  Building,  285  Union 
Ave.,  Irvington  NX  Admission  -  5CW 
in  advance,  Si  at  the  door.  Table 
rental  -  $2.50,  Refreshments  will  be 
available.  Door  prize! I  For  more  infor- 
mation and  advance  tickets  contact 
WA2PWZ,  9  Barbara  St,  Newark  NJ 
07 1 05, 

MOULTRIE  KLUB 

The  Moultrie  Amateur  Radio  Klub 
will  hold  its  13th  Annual  Hamfest 
April  28,  1974  in  Wyman  Park, 
Sullivan  tL-  Indoor  —  Outdoor 
Market,  Ticket  donation  SI  in 
advance  -  $1.50  at  the  door.  For 
information  write  M.A.R.K,  Inc.,  P.O, 
Box  327,  Mattoon  I L  61938. 

WALTHAM  AUCTION 

The  Waltham  Amateur  Radio 
Association  will  hold  their  annual 
auction  April  6  at  1:00  PM  at  the 
Kennedy  Memorial  Junior  High 
School,  Lexington  St.,  Waltham  MA. 
Talk-in  04/64  and  52. 
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REPEATER  OWNERS 


Don't  Take  Chances.  SENTRY  offers  custom  made  crystals  made  exactly 
to  your  specifications.  When  it  comes  to  crystals  for  your  repeater,  B  UY  TH  E 
-SENTRY. 
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REPEATER  USERS 


If  you  want  reliable  access  to  the  repeaters  in  your  area,  you  want  and 
need  SENTRY  CRYSTALS.  SENTRY  CRYSTALS  are  custom  made  for  your 
rig.  We  don't  stock  a  large  quantity  of  crystals  for  a  certain  frequency  and 
hope  you  can  tweak  them  to  frequency  in  your  rig.  We  do  offer  FAST  service 
on  crystals  made  especially  for  you  and  your  rig.  If  you  want  reliable, 
on-frequency  operation,  INSIST  ON  SENTRY, 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 

PHONE:    (405)   224-6780       

TWX -9 10-8  30-64  25 


f 


■■ 


^M 


By:  Gus  M.  Browning,  W4BPD 
Drawer  "DX" 
Cordova,  SC   29039 

According  to  the  latest  I  c^n  find  jnt 
the  sun  spots   have   not  got   to  the 
bottom    of    the    eleven    year    cycle. 
Even   though    the   sun  spots  are  not 
"with   us"   plenty   of   good   DX  still 
seems  to  come  through,  but  you  have 
to  be  on  when   it's  coming  through. 
Many  DX'ers  seem  to  think  that  DX 
should  come  through  at  hours  that's 
convenient   to   them,    never   thinking 
about    hours    that    is    convenient    to 
DX  station  they  want  to  work,     if  I 
was  chasing  those  rare  ones  I  would 
first    try    to    place    myself    in    their 
shoes  and  more  or  less  assume  that 
the    DX    station    probably    gets    off 
from   their  work  at  5   P.M.  (the  DX 
stations   time)    and   that    it  probably 
takes    him    one    hour    to    get    home 
from  his  job,  another  30  minutes  to 
"freshen  up"  and  get  the  rig  on  the 
air.       After    trying   this    time    for   a 
number  of  days  1  would  then  more 
or   less   assume  that  the  DX  station 
comes  home,  freshen  ups,   mows  his 
lawn,  do  a   few  more  chores  around 
the  house  for   his  XYL  (or  himself), 
then  gets  on  the  air.    Another  way  it 
may  be  with  the  DX  station  is  that 
he  does  all  the  above  and  then  has 
his  dinner  and   then  gets  on  the  air. 
I    would   try   to   figure   out   the  var- 
ious possibilities  of  his  hours  of  op- 
eration  and   hunt   for   him   at   those 
hours.     Then  when  you  work  some- 
one in  his  part  of  the  world  I  would 
do   a   lot  of  "inquiring"  as  to  what 
times  that  they  have  maybe  heard  or 
worked    the    fellow    you    need.      Of 
course,    inquiring   what   band,   mode, 
etc,   the  fellow  uses  or  seems  to  like 
best.     You  can  get  a  lot  of  good  DX 
info   on   the   rare  ones  from   fellows 
in   nearby  countries.     If  you  can  get 
real,   "buddy,  buddy"  with  a  few  of 
the    DX    chasers    overseas    they   can 
fix  you  up  with  a  few  schedules  with 
the   fellow  you   need  for  that  "new 
country"  you  always  seem  to  "miss"  ! 
Working   DX    is   no    problem    if   you 
are  on  the  air  when  he  is  and  even 
easier   when   you    have   things  "fixed 
up".      Try   itt    it   WILL  WORK  and 
and  save  you  from  being  "stomped  to 
death"  in  the  big  pile-up. 

Do  you  know  that  you  can  check 
if   ten    meters   are  open  by   listening 
for  these  beacon  stations; 
DL0AR  on  29000  kHz 
GB3SX  on  28185  kHz 
VE3TENon  28175  kHz 
VP9BA  on  28165  kHz 
and  3B8MS  on  28190  (that's  over  in 
Mauritius  you  know) 


You  might  try  these  and  see  what's 
coming  through. 

MELLISH  REEF  CARDS  are  to  start 
counting  towards  DXCC  on  April  lf 
1974.  They  now  have  been  approved 
by  the  ARRL 

NEW  PREFIX  FOR  PAPUA  AND 

NEW  GUINEA:  It's  just  P2  from 
now  on.  The  P2  takes  place  of  the 
VK  in  their  calls.  VK9XYZ  would 
become  P29XYZ  with  their  new  pre- 
fix of  P2,   Good  news  for  WPX  boys. 

VQ9HCS  on  Astove  Island  (counts 
same  as  Seychelles)  is  active  and  will 
be  there  until  about  June  1975.  He 
was  not  too  active  a  few  months  ago, 
but  had  hopes  that  he  could  get  more 
gasoline  soon,  hope  he  has  plenty  by 
now.  Name  is  Harry  and  the  rumor 
that  he  has  an  orchestra  composed  of 
fiddler  crabs,  squaking  Boobie  Birds, 
whooping  cranes  and  turtles  are  now 
true  according  to  Robbie,  5Z4ERR  of 
Nairobi,  Kenya  (lion  Country,  you 
know).  Knowing  Robbie  like  I  do 
I  know  he  probably  works  Harry 
every  day  about  30  minutes  BEFORE 
the  band  opens  to  "W/K  land"  !  He 
used  to  work  me  when  was  all  over 
the  Indian  Ocean  and  brother  you 
"hear"  5Z4ERR  down  there  ! 

Thank  goodness  winter  has  left 
and  antenna  putting  up  weather  is 
again  wjth  us,  and  this  year  you  had 
better  "get  with  it"  right  away  or 
you  (if  you  are  like  me)  will  be  still 
using  that  darn  helf-wave  all  next 
winter.  This  summer  I  am  going  to 
at  least  "try".  It's  so  easy  to  say  I 
will  start  "next  week"  and  then  it's 
again  winter  time  and  another  year  is 
"shot". 

I  always  say  it's  not  the  world  that 
is  wrong  -  it's  YOU  !  You  gotta  "get 
with  it"  Ole  Buddy  or  you  are  lost  in 
the  storm.  Those  little  IC's  are  here 
to  stay  and  you  had  better  be  trying 
to  learn  all  about  them  that  you  can 
or  you  are  going  to  be  "lost"  in  the 
future  years.  As  for  myself,  I  am 
right  "in  there"  building  up  stuff 
with  them  like  mad.  You  can  put  a 
lotta  stuff  in  very  small  spaces,  too, 
and  they  WORK  and  HOW  i 

IF  you  are  going  to  Okinawa  I 
suggest  that  you  first  write  to  5AF/ 
DCO-AMR5,  APO  San  Francisco 
96525  telling  him  your  story  and  after 
hearing  from  him  and  only  then  would 
I  pack  up  my  gear.  It  seems  that 
you  can  only  get  a  license  if  you  are 
actually  living  on  US  military  bases, 
and  houses  on  these  bases  are  as 
scarce  as  "hen's  teeth". 
WANNA  REPORT  NON-AMATEUR 
QRM  in  our  bands  ?  Just  jot- 
down  this  telephone  number  on  front 
of  your  receiver:  (202)  632-6975 
that  is  the  phone  number  of  the 
FCC  Monitoring  Watch  and  you  can 
phone   them    anytime,  day  or   night, 


HAVE  YOU  BEEN  USING 
AMSTAT  ?  If  so,  how  about  sending 
them  a  full  report.  They  have  a 
questionnaire  thay  will  send  you  and 
also  a  data  sheet.  Address  very  short: 
Box  27,  Washington,  D.C.  20044 

DX'ERS  ARE  THE  ELETE 
OF  ALL  HAMS  !  That's  right, 
we  spend  much  more  money  on  our 
gear,  about  5  to  10  times  as  much  as 
the  "run  of  the  milt"  ham  (big  beams 
cost  more  than  *&  wave  dipoles), 
multi  rigs  cost  more  than  single  ones, 
big  rigs  cost  more  than  small  ones, 
we  spend  more  money  with  the  elect 
ric  company  (the  electric  meter  turns 
faster  with  big  rigs,  you  know),  we  put 
up  our  antennas  much  higher  than 
most  others  and  towers  (tall  ones) 
cost  much  more  than  telescoping  TV 
masts,  and  on  top  of  that  we  are 
usually  better  fellows  (except  when 
there  is  a  big,  fat,  pile-up)  then  it's 
dawg  eat  dawg  !  Now  hold  your  head 
up  a  little  higher  fellow  DX'ERS  !  hi. 
Life  is  a  bowl  of  cherries  and  I  am 
eating  mine  and  enjoying  every  little 
minute  of  it,  I  am  dumb  enough  to 
just  "keep  smiling"  all  the  time1' 
Why  not  do  the  same  and  MAKE 
EVERYONE  "HAPPY"? 

NEED  EITHER  MONACO  (3A2)  OR 
SYRIA  ?  Keep  in  mind  that  most 
all  stations  worked  in  Monaco  are 
screened  by  mountains,  and  the  same 
goes  for  stations  operating  from  the 
city  of  DamiscusF  Syria.  You  might 
more  or  less  expect  your  best  chance 
of  a  QSO  is  when  the  bands  are  open 
via  the  long  path.  Otherwise  you 
might  expect  their  signals  to  be  on 
the  weak  side  if  the  path  is  the  short 
one.  When  you  are  practically  right 
up  against  a  mountain  that's  between 
you  and  who  you  want  to  work. 
Guess  that's  it  for  this  month, 

HB9J,  Jean  Lips,  the  well  known 
European  DX'er  passed  away  in 
late  December.  Hts  well  known 
signal  will  be  missed  in  the  pile- 
ups  by  all  of  us.  I  am  sure  he 
deserves  all  the  various  honors 
that  the  DX  world  had  bestowed 
upon  himt  I  personally  met 
Jean  in  Europe  a  few  times  and 
he  impressed  me  as  a  very  fine 
gentleman  and  scholar.  We  all 
pass  our  condolences  to  fiis  fine 
family. 

WANNA  WORK  XU1AA  ?  You 
might  rey  talking  to  "The  Pot",  Gud 
Ole  Bill,  W7PHO  who  skeds  them 
now  and  then.  Bill  "might"  help 
you  arrange  "something"  with  the 
boys  at  XU1AA,  but,  don't  try  to 
rush  him,  kinda  "sneak  up  on  him"  \ 
Guess  this  covers  the  situation  for  now 
CU  next  month,  J^a^     B  P  D 


Joe  Everhart  WA3VHX 
Lynnebrook  Apts.  18D 
MiUersviHe  PA   17551 
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Tilts  device  could  help  bring  order  to  your 
repeater  and  also  aid  you  in  fulfilling  your 
requirements. 


While  eating  lunch  at  a  local  ham- 
burger stand  a  few  of  us  associated 
with  the  Lancaster  repeater  were  mulling 
over  a  problem  we'd  experienced.  Though 
usually  the  machine  is  pretty  quiet,  there 
are  times  when  the  repeater  is  ker-chunked 
for  no  logical  reason.  [For  those  who  may 
not  know,  kerchunking  is  keying  up  a  re- 
peater with  a  short,  unidentified  carrier,  and 
just  letting  it  drop).  Most  often  it  is  due  to 
locals  with  itchy  mike  button  hands  or 
far-off  repeater  users  who  are  using  another 
machine  though  bursts  of  carrier  reach  our 
moun  tain -top  site. 

Finally,  we  want  our  repeated  signals  to 
have  call  sign  identification  on  our  tape  for 
logging  purposes. 

From  our  viewpoint,  this  is  at  very  least 
annoying.  It  makes  for  wear  and  tear  on 
both  our  equipment  and  on  our  ears,  The 
FCC,  too,  requires: 

a)  Transmissions  be  identified  by  call  signs 

b)  No  retransmission  of  signals  unless  de- 
sired by  the  originating  station. 


So,  we  kicked  around  various  means  of 
fulfilling  the  above  goals.  Several  methods 
of  limiting  repeater  keyup  to  intentional 
users  are  in  common  use.  Two  of  these 
involve  the  transmission  of  audio  tones, 

PL  (a  Motorola  trademark)  is  the  common 
name  for  continuous  transmission  of  a  pre- 
cise "sub-audible"  tone  below  300  Hz.  A 
repeater  equipped  for  PL  use  will  not 
respond  to  any  received  signal  without  the 
proper  tone.  Also  used  is  the  "tone  burst" 
system,  which  requires  the  transmission  of  a 
short  burst  of  audio  tone  at  the  beginning  of 
each  transmission.  Further  information  on 
these  two  systems  is  given  in  the  FM 
Repeater  Circuits  Manual"  available  from  73 
Magazine.  Both  schemes  were  rejected 
since  they  discriminate  against  the  casual 
repeater  user  or  transient  who  does  not  have 
either  the  proper  equipment  or  knowledge 
of  frequencies  necessary.  Then,  too,  their 
use   is   no    insurance   against    unidentified 

transmissions. 

A  simpler  method  was  possible,  as  used 

on  the  Philadelphia  16-76  machine.  This  is 

the  use  of  a   timer  which    requires   three 
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amplifier 


UHF  power 


through  the  use  of  a  specially  selected  RF  relay 
.  *  .  activated  by  only  one  watt  of  RF  power 
through  an  RF  sensing  circuit.  During  receive, 
the  antenna  by-passes  the  amplifier  and  is  fed 
through  the  relay  to  the  transceiver.  Also  of  note  is 
a  reverse  voltage  protection  diode  which  protects 
the  power  transistors  from  destruction  in  the  event 
the  amplifier  is  connected  to  the  wrong  polarity. 
TPL  amplifiers  are  simple  to  install  and  fool-proof 
to  operate.  With  proper  care,  they  will  provide  a 
lifetime  of  dependable  service. 


TPL  brings  you  the  finest  amateur  RF  amplifiers 
for  VHF  FIVI  available  today.  Only  state-of-the-art 
techniques  in  circuit  and  semi  conductor  technology 
make  an  amplifier  of  this  quality  possible. 
The  amplifying  transistors  are  of  the  balanced 
emitter  silicon  power  type.  Each  one  is  indi- 
vidually checked  for  power  output  and  reliability 
during  mismatch  conditions.  They  are  operated 
well  within  the  factory's  suggested  limitations  for 
added  reliability  and  life.  Most  circuitry  is  of 
micro-strip  technique  for  stability  and  broadband 
characteristics*  Antenna  switching  is  accomplished 

DID  YOU  KNOW... 

TPL  is  the  largest  manufacturer  of  accessory  solid  state  RF  power  amplifiers  in  the  world. 

TPL  commercial  amplifiers  are  used  and  recommended  by  every  major  manufacturer  of 
commercial  communication  equipment. 

TPL's  engineering  staff  contributed  to  the  development  of  RF  power  transistors  from  their 
earliest  inception. 

TPL  offers  the  broadest  selection  of  RF  power  amplifiers. 

TPL  offers  the  highest  quality  RF  power  amplifier  available. 

TPL  guarantees  its  amplifiers  against  defective  parts  and  workmanship  for  a  full  year. 

TPL  power  amplifiers  and  repeater  amplifiers  are  now  available  at  your  local  dealer. 


COMMUNICATIONS    INC. 

1312$   YUKON   AVENUE/  HAWTHORNE.   CALIF.  90750/(313)  I71-0U1 
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Fig.  1 .  Schematic  diagram  of  the  delayed  VOX. 


seconds  of  continuous  carrier  on  the  input 
receiver  to  turn  on  the  transmitter.  After  the 
initial  turn  on  delay,  the  repeater  is 
controlled  by  its  COR  until  a  20  second 
lapse  in  transmission  occurs.  After  this,  the 
system  requires  another  three  second  carrier 
to  return  to  normal  operation.  Though  this 
method  is  simple  to  use,  it  still  does  not 
guarantee  that  the  user  will  identify  himself. 
The  scheme  we  came  up  with  is  a  timer 
with  a  little  more  sophistication  in  the  form 
of  a  voice-operated  relay.  To  key  up  the 
machine,  both  carrier  and  audio  must  be 
present  for  a  preset  period  of  time. 
Hopefully,  the  station  desiring  to  use  the 
machine  will  identify  himself,  thus  pro- 
viding the  necessary  audio.  The  circuit  then 
has  a  long  enough  turn-off  delay  to  allow 
normal  repeater  use. 

Circuit  Description 

Fig.  1,  is  the  circuit  schematic.  In  the 
interest  of  simplicity  both  transistors  shown 
are  really  darlington  transistors.  Though 
they  come  in  the  same  package  as  a  regular 
plastic  transistor,  they  are  two  cascaded 
NPN  transistors  on  the  same  silicon  chip, 
With  their  higher  gain  and  input 
impedance,  they  make  the  two  transistors 
do  the  job  of  four.  Q1  is  a  simple  common 
emitter  amplifier  whose  over-all  gain  is 
adjustable  with  the  500K  input  potenti- 
ometer. It  supplies  a  high  ac  gain  and  high 
input  impedance.  The  input  coupling  capa- 
citors were  chosen  to  minimize   low  fre- 


quency ac  (below  300Hz)  response  to  make 
the  circuit  less  sensitive  to  hum  or  PL  tones. 

Audio  peaks  from  Q1  are  coupled  to  a 
full- wave  detector  through  the  10fiF  electro- 
lytic capacitor.  The  series  resistance  to  the 
35|jF  electrolytic  controls  its  charge-up  time 
to  delay  relay  pickup.  By  adjusting  the  100K 
potentiometer  turn-on  delay  is  adjustable 
from  a  fraction  of  a  second  to  about  four 
seconds. 

The  resulting  dc  is  applied  to  the  relay 
driver  Q2  through  a  resistive  divider,  These 
two  resistance  values  were  chosen  for  a 
relay  dropout  delay  of  about  15-20 
seconds.  In  operation,  the  35fiF  capacitor  is 
kept  charged  after  the  turn-on  delay  by 
repeater  audio  The  long  turn-off  delay  is 
required  to  keep  the  VOX  circuit  from  drop- 
ping out  the  repeater  during  lapses  in 
speech  or  while  letting  the  COR  drop  out  to 
reset  the  repeater  timer.  The  relay  contacts 
are  used  for  repeater  control. 

Construction 

Because  the  circuit  operates  at  audio, 
layout  and  construction  are  very  non-critical 
All  parts  were  mounted  on  a  8x8  cm  piece  of 
perforated  board  and  hand  wired. 

The  parts,  too,  are  pretty  much  run  of  the 
mill.  Transistors  Q1  and  Q2  are  Motorola 
MPS-A13,  but  other  darlington  pairs  such  as 
the  Motorola  HEP  S9100  or  CE  2N5306  may 
be  substituted.  Alternatively,  those  without 
a  well-stocked  junkbox  may  make  their  own 
darlingtons    as    in    Fig.     2.     Ten     percent 
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quarter- watt  resistors  were  used  throughout, 
but  the  values  are  not  sacred.  You  can  try 

substituting  what  you  have,  just  be  sure  that 
the  VOX  operates.  The  electrolytic  capaci- 
tors were  junk  box  units  selected  for  low 
leakage  (a  few  microamps)  I  used  a  fancy 
printed  circuit  mount  relay  for  K1,  but  any 
relay  with  a  1 000  ohm  or  higher  12  volt  coil 
such  as  the  CALECTRO  DV967  or  Radio 
Shack  275-003  will  work  just  as  well. 

Installation  and  Adjustment 

The  input  impedance  is  quite  high  so 
receiver  audio  can  be  obtained  from  any 
point  with  a  few  hundred  millivolts  of 
audio.  We  had  plenty  of  audio  across  the  8 
ohm  loudspeaker  of  the  receiver  loud- 
speaker used  for  local  monitoring.  The  12 
volt  dc  supply  must  be  fairly  clean  but 
should  be  easy  to  find  since  less  than  20mA 
is  required.  Naturally,  the  VOX  should  be 
shielded  from  the  repeater  transmitter  rf. 
The  normally  open  relay  contacts  are  wired 
in  series  with  the  COR  as  in  Fig.  3. 

Adjust  the  500K  input  potentiometer  for 
full  swing  [about  10V  peak  to  peak)  at  the 
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Fig,  2.  Transistor  connections.  Two  2N51 12  or 
other  NPN  silicon  transistors  with  a  gain  of  100  or 
more  can  be  used  in  place  of  MPSA13  when 
connected  as  shown. 
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Fig.  3.  Connection  of  the  delayed  VOX  between 

the  COR  and  repeater  control  circuits. 

collector  of  Q1  with  normal  repeater  input 
audio.  Then  tweak  the  100K  timing  pot  so 
that  the  relay  does  not  pickup  until  audio  is 
present  for  the  desired  length  of  time.  To 
insure  a  fresh  start  up,  momentarily  short 
the  35  microfarad  timing  capacitor  before 
applying  audio  to  set  the  timing.  Hang  on 
delay  is  fixed  at  about  15  to  20  seconds  once 
the  relay  has  been  actuated. 

Our  VOX  board  was  adjusted  to  delay 
repeater  pick-up  until  an  average  voice  re* 
cited  the  repeater  call  letters  WA3KXF 
through  the  input  receiver,  with  somewhat 
less  than  full  deviation. 

Remarks 

We  spent  several  weeks  trying  to  educate 
users  to  operate  the  new  system,  A  sug- 
gested turn-on  identification  goes  like  this: 
"WA3KXF  this  is  WA3VXH  mobile  three;" 
The  repeater  automatically  identifies  itself 
and  the  repeater  should  be  activated  by  the 
time  the  operator  identifies  himself.  Thus 
the  identification  criterion  is  satisfied. 

This  mode  of  operation  has  been  well 
accepted  by  the  local  group.  With  the 
incentive  it  provides  to  identify,  everybody 
becomes  conscious  of  proper  usage 
procedures.  A  few  persist  in  trying  to  defeat 
the  system,  but  you  can't  stop  somebody 
who  has  the  guts  for  a  three  second  belch. 
The  delayed  VOX  is  not,  of  course,  a  cure- 
all,  but  our  repeater  has  been  much  more 
orderly  since  its  installation. 

This  article  would  not  be  complete  with- 
out thanks  to  Bob  K3VAX  and  Allan  K3HQC 
for  the  VOX  timer  concept  and  prodding  to 
write  this  article. 

.  .  .  WA3VXH/3 
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Robert  Perlman  WB2VRW 

3  Josien  Places 
Hudson  NY  12534 
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Refer  to  section  97.91  of  Uip  Amateur  Rules  and  Regulations 
for  the  proper  usage  of  one-way  communication* 


here  is  a  rumor  going  around  in  repeater 
circles  to  the  effect  that  any  ham  worth 
his  license  should  continually  monitor  the 
local  repeater.  It's  a  nice  thought,  but 
unless  you're  a  control  station  and  have  to 
listen,  continuous  monitoring  is  incon- 
venient, if  not  downright  impossible.  After 
all,  most  of  us  have  to  eat,  sleep  and  (sigh) 
work,  not  to  mention  quite  a  few  other 
things.  This  inability  to  monitor  contin- 
uously is  annoying;  if  you  want  to  send  a 
message  to  W1XXX,  it's  a  sure  bet  that 
W1XXX  will  be  in  the  bath-tub  or  some  other 
equally  inaccessible  place  (this  is  a  corollary 
of  O'Brien's  Law,  which,  simply  stated,  says 
'Murphy  was  an  optimist/').  What  to  do? 
The  solution,  I've  found,  is  an  inexpensive 
($10-$15)  device  which  I  call  the  FM 
Auto-start. 

The  auto-start  concept  is  simple.  Suppose 
you  want  to  send  a  message  to  a  buddy  of 


yours;  after  giving  him  a  few  calls  with  no 
reply,  you  key  an  audio  encoder  on  your 
transmitter,  which  turns  on  a  tape  recorder 
attached  to  your  friend's  receiver.  The  tape 
recorder  remains  on  for  about  thirty  seconds 
or  so,  allowing  you  to  transmit  a  short 
message,  which  in  turn  is  recorded.  Not 
only  is  it  a  useful  gadget,  but  it's  a  lot  of  fun, 
as  welL 


The  Circuit 

The  auto-start  is  built  around  the  Sig- 
netics^  567  tone  decoder,  which  has  got  to 
be  the  greatest  invention  since  stretch 
socks.  The  receiver  audio  output  is  atten- 
uated and  fed  to  pin  3.  Whenever  a  tone  of 
the  proper  frequency  makes  its  way  into  the 
LC,  pin  8  goes  low.  The  decoder  frequency  is 
determined  by  R3,  R4,  and  C2;  in  the  con- 
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figuration  shown  in  the  schematic,  the  fre- 
quency is  equal  to  11/(R3  +  2,500)C2with 
R3  in  ohms  and  C2  in  farads.  This  formula 
assumes  that  the  5K  trimmer  is  set  mid-way 
The  values  shown  in  the  schematic  are  for  a 
frequency  of  approximately  1kHz.  Should 
you  decide  to  select  another  frequency,  be 
sure  to  make  (R3  +  R4)  fall  between  IkQ 
and  20  kQ .  Bandwidth  is  determined  by  C3. 
The  value  shown  gives  a  bandwidth  of 
approximately  10%  for  an  input  frequency 
of  1kHz.  The  bandwidth  may  be  decreased 
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Fig.  !• 

by  using  a  larger  value  of  C3,  but  I've  found 
the  10%  bandwidth  to  be  sufficiently 
selective  to  avoid  false  starting.  For  those 
more  adventurous  souls  who  wish  to  experi- 
ment, the  formula  for  the  bandwidth  is 


%BW-1070A/V 

VTX 


where  V  =  200  m  V 


where  C3  is  in  \i¥t  f  is  the  decoder  frequency 
in  Hz.,  and  V  is  the  input  voltage  in  milli- 
volts, 

Rk  and  C5,  along  with  a  741  operational 
amplifier,  form  a  timer.  When  pin  8  of  the 

567  goes  low,  C5  discharges  through  R5, 
thereby  lowering  the  voltage  on  the  741 's 
inverting  input.  As  long  as  the  inverting 
input's  voltage  remains  below  the  non- 
inverting  input's  voltage,  the  74Ts  output 
remains  high,  pulling  Q^  into  conduction, 
which  in  turn  pulls  the  relay.  The  normally 
open  relay  terminals  close,  turning  on  the 
tape  recorder— just  how  they  do  this  will  be 
explained  a  little  later  on.  Once  C$s  voltage 
goes  above  2.2  volts,  the  approximate 
voltage  on  the  non-inverting  input,  the  op 
amp  output  goes  low,  and  the  relay  opens 


up,  turning  off  the  tape  recorder,  With  the 
values  of  Rfo  and  C5  shown,  the  timing 
period  is  about  thirty  seconds  long  To 
increase  or  decrease  the  length  of  the  timing 
period,  raise  or  lower  the  value  of  Rfe. 

Little  need  be  said  about  the  power 
supply;  if  you  use  an  alternate  source, 
however,  be  sure  it's  well-regulated,  as  the 
567  can  get  a  bad  case  of  the  "funnies"  with 
a  poor  power  supply. 

Construction 

The  circuit,  as  one  might  expect,  is  not 
critical  and  may  be  constructed  to  meet  the 
aesthetics  of  the  builder.  I  built  mine  on 
Vector  board  with  holes  spaced  the  spacing 
of  DIP  LC  pins,  so  drilling  the  board  is 
eliminated. 

In  the  way  of  a  chassis,  Radio  Shack  puts 
out  a  line  of  "deluxe"  cabinets  at  reasonable 
prices,  in  case  you're  tired  of  chassis  that 
look  like  they're  made  out  of  surplus  alu- 
minum siding. 

The  Tape  Recorder 

When  f  started  out  to  build  this  project,  I 
vowed  not  to  deface  my  tape  recorder.  Hap- 
pily, no  modification  was  necessary,  and 
there's  a  good  chance  that  you  won't  have 
to  deface  yours,  either. 

Most  small  recorders,  both  cassette  and 
reel-to-reel,  have  a  sub-miniature  phone 
jack  labeled  "remote."  In  normal  use,  a 
small  SPST  switch  on  the  microphone  is 
connected  to  the  jack,  allowing  the 
operator  to  turn  the  recorder  on  and  off 
while  holding  the  mike.  When  the  input  to 
the  jack  is  a  short,  the  tape  recorder  is 
turned  on,  and  when  the  jack's  input  is 
open,  the  tape  recorder  quits.  If  your  tape 
recorder  has  such  a  jack,  you're  in  luck;  just 
take  P2  and  plug  it  into  the  remote  jack.  If 
your  tape  recorder  has  no  such  jack,  the 
best  bet  is  to  sever  one  of  the  wires  going  to 
the  capstan  (the  little  shaft  that  rides  against 
the  rubber  idler  wheel)  motor  and  attach 
each  end  to  the  normally  open  contacts  of 

K1. 

Before  using  the  auto-start,  you'll  have  to 
buld  audio  encoders  for  all  the  people  from 
whom  you  wish  to  receive  messages;  for- 
tunately, this  poses  no  problem.  73  has 
published    numerous    articles     in     past 
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issues2  3  4,  and  as  long  as  the  encoder  you 
choose  is  relatively  stable,  things  will  be 
smooth  sailing. 

After  assembling  the  encoders,  measure 
the  frequency  of  the  567  by  feeding  the  out- 
put of  pin  5,  a  square  wave,  into  an  oscillo- 
scope or  frequency  counter.  Next,  tweak 
the  encoders  until  their  frequencies  are 
reasonably  close  to  that  of  the  567. 

Now  the  real  test:  have  a  buddy  hook  up 
an  encoder  to  his  transmitter,  and  attach 
the  auto-start  input  across  your  receiver's 
speaker  terminals  (the  speaker  should  be 
left  connected).  Have  your  friend  key  the 
encoder  in  cycles  of  three  seconds  on 
(about  the  time  needed  to  totally  discharge 
Cg)  and  ten  seconds  off.  Adjust  R2  until  the 
encoder  just  barely  triggers  the  auto-start, 
and  leave  it  at  that  position,  or  slightly 
higher.  If  the  auto-start  doesn't  trigger,  it 
may  be  necessary  to  (a J  turn  up  the  re- 
ceiver's audio  gain,  or  (bj  adjust  R4 
slightly. 

After  you  have  the  auto-start  working 
nicely,  plug  P-j  and  Pj  into  your  tape  re- 
corder, and  set  it  in  the  record  position. 
Since  P-j  feeds  the  audio  output  of  the  re- 
ceiver directly  into  the  mike  input  of  the 
tape  recorder,  it  will  be  necessary  to  atten- 
uate the  signal  with  R-j,  starting  with  about 
220k Q  and  working  down,  so  as  not  to  blow 


the  recorder  input  to  bits  on  the  first  try.  My 
recorder,  an  old  Lafayette  cassette,  works 
nicely  with  R^  equal  to  27kQ. 

A  word  of  caution:  Any  formal  message 
transmitted  Into  the  auto-start  must  be 
treated  as  any  other  piece  of  traffic,  i.e.,  it 
must  be  kept  on  file, 

Once  you  have  your  system  working,  the 
possibilities  are  endless.  I  use  mine  to  leave 
messages  at  home  while  commuting  to  and 
from  school  — it's  a  real  boon  on  those  days 
when  I  encounter  poor  traffic  conditions 
and  want  to  leave  a  message  that  I'll  be  late 
getting  home.  Often  the  system  is  handy  for 
recording  another  fellow's  signal  if  his  audio 
goes  sour,  so  that  he  can  get  some  idea  of 
his  problem's  nature  (how  often  have  you 
tried  to  explain  to  a  fellow  ham  just  what  his 
ailing  transmitter  sounds  like?).  But  best  of 
all,  when  I  explain  just  how  the  system 
works,  hams  and  non-hams  alike  are 
intrigued,  which  is  nice, 

,  .  .  WB2VRW 

REFERENCES: 

1  811  East  Arques  Avenue,  Sunnyvale,  California  94086, 

2.  "'Squeaker  for  Tone  Burst  Entry/'  73,  August,   1973, 
pp.  27-30, 

3.  "The  MOS-Tone  Encoder,"  73,  December,  1972,  pp, 
29-31. 

4.  "Customized  AFSK-MCW  and  Code  Practice  Oscil- 
lator" 73t  April,  1972,  p    36 
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The  following  is  a  true  story.  Only  the 
names  have  been  changed  to  protect 
the  guilty.  The  story  is  about  my  old  friend, 
Mac.  Mac  has  been  in  the  two-way  service 
business  for  over  fifteen  years.  His  ham 
license  and  commercial  1st  Telephone  and 
2nd  Telegraph  tickets  go  back  even  farther. 
In  case  you  didn't  know,  a  two-way  service 
business  is  no  gold  mine.  Mac  words  hard 
and  long  to  feed  his  large  family. 

One  day  a  well-dressed  fellow  walks  in  his 
shop,  introduces  himself  as  Frank,  a  Tech- 
nician class  hamf  and  asks  Mac  to  install  his 
new  13-channel  2  meter  Hashifisti  in  his 
Cadillac,  Mac  quotes  the  regular  price  for  a 
two-way  commercial  installation  and  the  guy 
doesn't  bat  an  eyelash.  "OK,"  says  the 
obviously  well-heeled  Frank,  "But  don't  drill 
any  holes  in  the  roof/'  At  which  point  he 
brings  out  one  of  those  fancy  CB-type 
no-hole  trunk  lid  mounts  that  go  on  the  rear 
deck.  Mac  thought  of  his  No.  6  kid  needing 
shoes,  No,  2  kid  needing  braces  for  his  teeth, 
etc.,  so  he  only  shrugs  and  says,  fctJust  as  you 
say." 

After  the  job  was  finished,  Frank  paid 
Mac  -  in  cash.  As  Mac  pocketed  the  money 
his  curiosity  got  the  better  of  him.  "By  the 
way,"  he  asked,  "How  come  1  haven't  seen 
you  around  the  radio  club?"  "Just  moved 
into  town  last  week,"  Frank  answered. 
"Used  to  live  in  Center  City.  Was  on  CB 
there.  Joe  Blue  gave  me  the  Technician 
exam.  Do  you  know  him?  Mac  said,  "Just 
slightly, "  but  under  his  breath  he  said  to 
himself,  "Holy  cow!  That  crook!  Hell  do 
anything  for  a  buck/"' 

A  few  days  later  Mac  crawled  out  from 
under  a  car  as  one  of  those  foreign  sports 
cars  roared  up  the  drive  to  his  shop.  Out 
stepped  a  young  man  in  brightly  colored 
flared  slacks.  *Tm    Bruce,"  he  announced. 


"A  friend  of  Frank."  Mac  didn't  reply,  as  he 
slowly  wiped  the  grease  from  his  hands,  "I'm 
interested  in  getting  one  of  those  2  meter 
FM  sets  so  I  can  use  the  repeater  to  talk  with 
Frank."  Mac  still  didn't  say  anything. 
"Frank  says  you  can  give  me  that  Technician 
exam,  like  Joe  Blue  did  for  him  in  Center 
City/'  Mac's  eyes  narrowed  at  the  mention 
of  Joe  Blue.  "How  is  your  code?",  asked 
Mac.  "Oh,  I've  got  it  pretty  well  memorized, 
except  I  get  a  bit  mixed  up  on  A  and  N/* 
said  Bruce,  "Well,  I  haven't  got  time  now  to 
set  up  the  code  practice  oscillator  to  give 
you  the  test,"  Mac  said  curtly.  "Shucks/' 
Bruce  says,  "Frank  said  you  would  take  my 
word  on  knowing  the  code  and  you  would 
fill  out  the  exam  papers  for  me  if  I  made  it 
worth  your  while/'  Bruce  then  pulled  out  a 
roll  of  bills  and  started  peeling  off  twenties. 
He  was  so  busy  with  the  money  he  didn't 
notice  the  change  in  Mac's  color,  which  had 
gone  from  white  to  red  to  purple- 
Mac,  who  is  a  very  large  guy,  carefully 
folded  up  the  bills  Bruce  handed  him, 
shoved  them  into  the  breast  pocket  of 
Bruce's  flowered  shirt  without  saying  a 
word,  then  spun  him  around,  grabbed  him 
by  the  seat  of  the  pants  with  one  hand  and 
the  shirt  collar  by  the  other,  propelled  him 
swiftly  through  the  door  and  threw  him 
right  into  the  seat  of  his  sports  car  -  with- 
out bothering  to  open  the  car  door.  Mac 
then  went  back  into  the  shop,  closing  the 
door  gently.  He  went  straight  to  the  refriger- 
ator, pulled  out  a  beer  and  silently  opened 
it.  Jack,  who  works  for  Mac,  had  observed 
the  whole  thing.  He  didn't  say  a  word  either 
but  noted  that  Mac's  color  was  slowly 
returning  to  normal.  Later  in  the  day  Mac 
said  laconically  to  Jack,  'Two  meter  FM  has 
sure  gone  to  hell/' 
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The  exciting  all  new 

IJVOUE  IC230! 


nm 
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TAKE  A  SLICE  OUT  OF  THE  FUTURE  .  .  . 

.  .  .  and  put  67+  CHANNELS*  of  2-meter  FIVI  pleasure  in  the  palms  of 
your  hands . . .  with  the  SUPER  COMPACT  (2.3"  x  6,1"  x  9.7")  iC-230. 

Feature-* wise  ...  the  IC-230  is  fully  synthesized  (with  the  new  exclusive  "Phase 
Lock  Loop  System")  ...  a//  modular  construction  (servicing  is  a  snap— in  and  out) 
.  .  .  a  receiver  that  is  very  sensitive  and  selective  as  to  what  it  hears  (better  than 
0.4UV  /  20db}„  with  unique  Inoue  helical  filters  to  eliminate  intermod 
. .  ,  plus  a  super  E  filter  mosfet  front  end,  making  copy  a  pleasure. 

*  And  not  a  crystal  to  buy  with  the  exclusive  "Phase  Lock  Loop  System". 
(That's  close  to  $650.00  worth  of  xtals!) 

-  GRAB  HOLD  OF  THE  IC-230  AT  YOUR  LOCAL  DEALER  TODAY  - 


Distributed  by: 


ICOM 


—  Dealerships  Available  — 


ICOM  WEST,  INC. 

Suite  232  -  Bldg.  II 
300-  120th  Ave. .  N.E. 
Bellevue,  Wash.  98005 
(2061  454-2470 


ICOM  EAST 

DrvACS,  Inc. 

Box  331 

Richardson,  Tex.  75080 

(214)  235-0479 
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Get  the  entire  Inoue  ICOM  family 
at  one  of  the  dealers  listed  below: 


ALABAMA 

Wolfe  Electronics 

Box  358 

Foley,  AL   36535 

ARKANSAS 

Gavm  Electronics 

51 6  Ridge  way 

Little  Rock,  AR    72205 

ARIZONA 

EH  Dee  Enterprises 
12612N    28th  Dr, 
Suite  3 
Phoenix,  AZ  85029 

CALIFORNIA 


CDS  Electronics  &  Hobbies  Unltd 
235  Mitchell  Drive 
Atwater,  CA   95301 

Communications  Headquarters.  Inc. 

930  W.  Washington  Street 
San  Diego,  CA  92103 

Ducom  FM  Sales 
HoHywood,  CA 

Electro  Service 

240  Main  Street 

San  Mateo,  CA   94401 

Gary  Radio,  lne> 

8199  Clfliremont  Mesa  Blvd. 

San  Diego.  CA  92111 

Ham  Radio  Outlet 
Burlmgame,  CA 

Henry  Radio  Company 
11240  W.Olympic  Blvd. 
Los  Angelas,  CA  90064 

Henry  Radio  Company 

931  N,  Euclid  Avenue 
Anaheim,  C A   92801 


M-Tron 
Oakland,  CA 

Quement  Electronics 
San  Jose,  CA 

Selectronics 

1709  Markston  Road 

Sacramento,  C A  95825 

Sequoia  Stereo 
773  ■  8th  Street 
Arcadia,  CA   95521 

Sichel  Equipment  CoT 
245  E  Harris  Avenue 
S.  San  Francisco,  CA   94080 

Teieiromcs 
San  Jose.  CA 

Webster  Radio 
Fresno,  CA 

Westcom  Engineering  Co. 
Box  1020 
Escondirjo,  CA  92025 

COLORADO 

C  W   Electronics  Sales  Co. 
1401  Slake  Street 
Denver,  CO  80202 

LEG  Electronics 

P.O.  Box  7515 

Pueblo  West,  CO  81007 

CONNECTICUT 

Marcus  Communications 
Manchester,  CT 


FLORIDA 

Amateur  Electronic  Supply 
Orlando,  FL   32903 

Amateur  Radio  Center,  inc. 
Miami,  FL  33165 

Amateur  Wholesale  Electronics 
Miami,  FL  33165 

Tony's  Radio 
Lauderhill,  FL  33313 

GEORGIA 

Bright  Electronics 
Box  76165 
Atlanta,  GA   30328 

IDAHO 

Ross  Distributing  Co. 
Preston,  ID 

United  Electronics  Wholesale 
Twin  Falls,  ID 

ILLINOIS 

Enckson  Electronics 
Skokie,  IL   60076 

Spectronics,  Inc. 
Oak  Park,  IL 

INDIANA 

Story  Electric 
441  Walnut 
Wabash,  IN   46992 

LOUISIANA 

Preston  Electronics 
Houma,  LA 

MARYLAND 

COM  Electronics 

Glenn  Burnie,  MD   21061 

MASSACHUSETTS 

A  &  W  Electromcs 
Medford,  MA 

MICHIGAN 

Electronic  Distributors,  Inc. 
Muskegon.  Ml 

MISSISSIPPI 

C  flt  R  Aero  Electronics 
Jackson.  MS 

MISSOURI 

Ham  Radio  Center 
SL  Louis,  MO 

MONTANA 

Conley  Radio  Supply 
Billings.  MT  59101 

Electric  City  Radio  Supply 
Great  Falls,  MT 

NEVADA 

Wilson  Electronics 
Henderson,  NV   89105 

NEW  MEXICO 

Robert  Foster 
Box  198  —  Star  Rt 
Tijeras*  NM  87059 

NEW  YORK 

Barry  Electronics 

512  Broadway 

New  York   NY    10012 


NORTH  CAROLINA 

Everhari  Electronics 
Lexington,  NC  27292 

Vickers  Electronic  Supply 
Durham.  NC   27701 

OHIO 

Amateur  Electronic  Supply 
Cleveland,  OH   44112 

OKLAHOMA 

Roland  Radio  Company 
5923  E,  31st  Street 
Tulsa,  OK   74114 

OREGON 

Portland  Radio  Supply 
Portland,  OR  97205 

PENNSYLVANIA 

Electronic  Exchange 
North  Wales,  PA 

Hamtronics 
Trevose,  PA    19047 

Kass  Electronics 
Drexel,  PA   19026 

SOUTH  CAROLINA 

Electronic  Systems  Inc. 
Columbia,  SC   29201 

TEXAS 

Bellaire  Electronic  Supply 
Bellaire,  TX   77401 

Ed  Juge  Electronics 
Fort  Worth,  TX 

Electronic  Center,,  Inc. 
Dallas,  TX   75204 

Hardin  Electronics 
Fort  Worthr  TX 

Trimble  Electronics 
Pampa,  TX    79065 

Yucca  Associates 
El  Paso,  TX 

UTAH 

Utah  FM  Sales 

Salt  Lake  C»tyFUT  84117 

VIRGINIA 

Northern  Virginia  Communications 
Arlington,  VA    22203 

WASHINGTON 

ABC  Communications 
Seattle,  WA  98155 

ABC  Communications 
Everett.  WA  98200 

GDS  Electronics 

Spokane,  WA   99208 

HCJ  Electronics,  Inc. 
Spokane.  WA 

Progress  Electronics 

Longview,  WA  98632 

Seattle  Radio  Supply 
Seattle.  WA 

WISCONSIN 

Amateur  Electronic  Supply 
4828  Fond  Du  Lac  Ave. 
Milwaukee,  W I   53216 


IF  YOUR  DEALER  DOESN'T  STOCK  /COM  EQUIPMENT, 
LET  THE  fCOM  DISTRIBUTOR  FOR  YOUR  REGION  KNOW. 
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The  Ultimate  F.M.  Transceiver 


Here  it  is,  the  FMer's  dream,  a  fully  synthesized  transceiver  that'll  cover  the  entire  two 
meter  band,  PLUS  a  built-in  scanning  receiver  that'll  locate  any  repeater  frequency  in 
your  area  that's  in  use. 

And  get  a  load  of  these  other  features  that  make  the  ultimate  rig: 

•  Operates  on  FM,  AM  or  Modulated  CW 

•  Built-in  DC  and  AC  power  supplies 
Frequency  Range  of  143.5  to  148.5  MHz  in  5  KHz  increments 

Autoscan    in    5    KHz    steps    across    entire    band,    with    adjustable    speed    and    frequency    limits. 
Synthesizer  flexibility  that  offers  choice  of  600  KH*  up  or  down,  1  Meg  up  or  down,  simplex, 

frequency  split,  or  any  nonstandard  split  (programmable}  all  from  a  single  function  switch. 
Receiver  Sensitivity  of  0.35  Mv  for  12  db  SI  NAD  on  FM 
Dual  power  output  of  20  watts  or  5  watts  across  entire  band 
Adjacent  channel  rejection  (30  KHz)  100  db  minimum 
Image  spurious  and  intermodulatron  (El  A)  80  db  minimum 

10  pole,  13  KHz  crystal  filter 

Receiver  Superhet,  single  conversion 

Frequency  stability  of  0.0005% 

Built-in  tone  burst  and  PL  encoders  and  decoders 

Built-in  touch  tone  pad 

Full  LED  Digital  readout 

Built-in  S  Meter  also  serves  as  VSWR   bridge,   power  output  meter,  battery   indicator,  deviation 

indicator  and  discriminator  meter. 
Audio  output  4  watts  &  10%  THD 

Speaker  built-in  to  left  side  of  cabinet  for  maximum  mobile  reception 
Headphone  jack  for  noise-free  mobile  operation 
Independent  selectable  priority  channel 
Built-in  Auto  CQ 
Temperature  range  from  —20°  to  170°  Fahrenheit 


$995.00 


A    $100    deposit    will    insure 
Size:  4"  H  x  8'  WxlO    D  Weight:  10  pounds  ear,y    de)jvery   and   guarantee 

I    One  million  channels  11000  Rec.  x  1000  Trans.)  price 

You  owe  it  to  yourself  to  go  first  class.  Try  an  EBC  144  — 

You  deserve  it  ! 


emergency 


aeon  corn 


15CC  River  Street 
NewRochelle  NY   10801 


(914)  235-9400 

AMATEUR    PRODUCTS    DIVISION 


CIRCUITS,  CIRCUITS,  CIRCUITS. 

The  following  circuits  have  appeared  in  the  referenced  boohs,  magazines,  application  notes,  etc. 
While  we  try  to  reproduce  all  of  the  information  that  should  be  needed  by  an  experienced  constructor, 
readers  may  want  to  avail  themselves  of  the  original  sources  for  peace  of  mind. 

Readers  are  requested  to  pass  along  any  interesting  circuit&'that  they  discover  in  sources  other  than 
L\S  ham  magazines.  Circuits  should  be  oriented  toward  amateur  radio  and  experimentation  rather 
than  industrial  or  computer  technology.  Submit  circuit  with  all  parts  values  on  it,  a  very  brief 
explanation  of  the  circuit  and  any  additional  parts  information  required,  give  the  source  and  a  note  of 
permission  to  reprint  from  the  copyright  holder,  if  any,  and  the  reward  for  a  published  circuit  will  be  a 
choice  of  a  73  book.  Send  your  circuits  to  73  Circuits  Paget  73  Magazine.  Peterborough  NH  03-158. 
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ELECTRONIC  POSITIVE  FAX  CONVERTER 

For  6500  Desk  fax  Machines 

Alt  resistors  are  H  watt,  mounted  vertical  Radio  Shack  has  PC  type  capacitors  which  work  welL  The 
board  is  designed  for  a  multi-turn  type  pot  The  circuit  is  designed  to  also  send  electronic  sync,  bars. 
Best  results  will  be  had  with  board  mounted  in  machine,  A  half  wave-zenered  supply  connected  to  the 
exciter  lamp  will  power  the  converter.  Make  careful  adjustment  of  the  "P2" Pot  for  proper  operation  of 
converter.  Frequency  outputs  will  be  about  J  500  —  1600  Hz.  Set  10K  pot  for  proper  input  to 
transmitter.  Thanks  to  WB0FVL  for  submitting  this  circuit. 
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ROHN  manufacturers 
towers  that  are  designed  and 
engineered  to  do  specific  jobs 
and  that  is  why  we  have  the  FOLD- 
OVER  TOWER  .  (  .  designed  for  the  amateur. 
When  you  need  to  "get  at"  your  antenna  just  turn 
the  handle  and  there  it  is.  Like  other  ROHN  big 
communication  towers,  they're  hot  dip  galvanized 
after  fabrication  to  provide  a  maintenance  free, 
long  lived  and  attractive  installation,  ROHN  towers 
are  known  and  used  throughout  the  world  .  .  .  for 
almost  a  quarter  century ... .  in  most  every  type  of 
operation.  You'll  be  in  good  company.  Why  not 
check  with  your  distributor  today? 


A 


ROHN 


DIVISION.  OF 
P.O.  Box  2000/  Peoria,  III.  61601 
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IN4001 
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RED 

r-<  GND 
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#  FLVJ07 
(DYNAMIC] 


ft? 

Pt/LSE  SNIFFER  LOGIC  PROBE 


RTL/TTL  logic  probe  (static)  LED  indicates 
logic  level  at  probe  tip  on  -  "1."  "Dynamic" LED 
will  indicate  presence  of  uln  pulse  at  probe  tipt 
pulse  is  stretched  to  about  50}Js  to  be  easily  visible* 
A  100ns  4  V pulse  will  trigger  pulse  stretcher.  Total 
cost  about  $2.50  with  all  new  parts  from  73  *s  ad's. 
1N4001  "Idiot  Proofs"  against  reversed  power 
leads.  Uses  +5  V  from  circuit  under  test.  Transistor 
and  LEDs  are  not  critical ,  basically  any  high  speed 
switch  and  indicator  LED  will  work,  Thanks  to  R 
Widmer  WWB0ITA,  for  this  circuit. 
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SOLID  STATE  TELEPHONE  RING  RELAY 

Ring  signal  from  telephone  company  lights 
neon  lampt  which  causes  drop  in  resistance  in  CdS 
cell,  turning  on  transistor,  which  closes  the  relay. 
Circuit  has  two  nice  advantages  —  since  there  is  no 
direct  connection  from  telephone  line  to  power 
supply  circuit,  you  don't  have  to  worry  about 
inducing  hum  into  the  line.  Alsof  neon  lamp  acts 
like  an  open  circuit  when  not  lit  (below  about 
65  V),  and  above  that  voltage  has  a  resistance  quite 
high  (in  series  with  220K)  —  all  this  means  is  that 
the  phone  company  has  to  stand  on  its  head  before 
they  can  detect  this  on  your  tine.  Instead  of 
Clairex  lamp/photocell  module,  you  can  use  NE-2 
neon  bulb  taped  against  a  cheap  CdS  cell.  Thanks 
to  Peter  Stark  K20AW,  for  this  circuit. 


SCHEMATIC  DIAGRAM  OF  DELAYED  LIGHT  TURN-OFF 
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FIGURE  2 


Circuit  courtesy  of  Signetics  Timers  catalog. 
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CASE& 


C*  A  LiC  U  L*  A  I  OR  KEYBOARD  ONLY 


TABLE 

TOP 

Attractively  designed!  Excellent  craftsman- 
ship. Case  and  keyboard  (designed  as  one 
unit).  Cabinet  is  made  of  high- impact 
plastic  beige  color  with  black  bezel 
and  amber  window,  Keyboard  consists 
of  a  3-position  slide  switch  and  25 
keys*   5  of  which  are  used  for  mem- 
ory function.   20  keys  gray,  5  keys 
orange.   All   keys  mounted  on  one 
printed  circuit  board.    This  modu- 
lar unit   is  well  suited   for   our 
calculator  chips*    Ideal  for    thv 
CT50Q5.  Case  and  Keyboard  Complete: 
ONLY  $15,95 


■ 


:  97G5H3B/U3, 


r 


RCAnumitron 

EACH,. ...$  5.00 

SPECIAL:   5  FOR  $20.00 


3-CH1P  CALCULATOR 

This  calcula- 
tor set  pro- 
vides all  of 
the  Electronics 
for  an  8-difcit, 
floating  point  calculator  with  left- 
hand  entry.  Keyboard,  display,  clock 
generator,  and  display  driver  is  all 
chat  need  be  added  to  make  a  calcula- 
tor that  will  add,  subtract,  multiply 
and  divide.  Overflow  and  negative 
signals  are  also  provided.  Complete 
instructions  to  build  a  calculator 
included. 

CBIPS  AND  DATA $8 ,  95 

OATA  ONLY  (Refundable) 1 ,  00 


LED's 


emitting 
§   2V 


MV50  red 
10-4  ma 


HV5024  red  TO-U 
high  dome 


without 
RM  (read 


CT5005  CALCULATOR 

This  calculator  chip  has  a  full  four- 
function  memory,  which   is  controlled 
by   four   keyra,  +M   (adds  entry  into 
memory),   -M  (subtracts   entry   from 
memory),   CM  (clear  memory, 
clearing  rest  of  registers) , 
memory  or  use  as  entry) * 
12-Digit  display  and  calcu- 
late 
Fixed  decimal  at  0,  1,  2, 

3,  4,  or  5 
Leading  zero  suppression 
/-Segment  multiplexed  output 
True  credit  sign  display 
Single  2 8 -pin  chip 

CHIP  AND  DATA .....ONLY  $14.95 

DATA  OKLY  (Refundable) 1 .00 


MV10E  visible  red 
5-7  ma  <?  2V 


$  .20 

10  FOR  1.25 


S  -35 
10  FOR  2.95 


S  .30 
10  FOR  2.50 


Memory  IC  74S206 

1x256  Bipolar  TTL  RAM  (45 
ns}*  One  bit  wide  by  256 
deep  random  access  memory. 
Three-chip  enable  lines. 
Output  is  complement.  Com- 
plete data  supplied. 

$3.95  ea.  10  for  $32.00 


3- Amp  Power  Silicon  Rectifiers 
Marked  Epoxy  Axial  Package 


5001  CALCULATOR 

40-Pin  calculator  chip  will  add,  sub- 
tract, multiply,  and  divide.  12-Digit 
display  and  calculate.  Chain  calcula- 
tions* True  credit  balance  sign  out- 
put* Automatic  over- flow  indication. 
Fixed  decimal  point  at  1,  2,  J,  or  4, 
Leading  zero  suppression.  Complete 
data  supplied  with  chip. 

CHIF  AND  DATA . . . . . ONLY  $9 * 95 

DATA  ONLY  (Refundable) ....  1 * 00 


PRv  PRICE 
100. >••*!  .10 
200,*...  ,15 
400,,,,,  ,18 
600. .23 


PRV  PRICE 
B00..,*.S  .30 
1000...*   .40 

1200 50 

1500.,..   .65 


CMOS 


CD4001  S  -75 
CD4002  ,75 
CD4010  1.00 
CD4011   . 75 


74CO0 
74C20 
74C160 


.75 

-75 
3.25 


7400  Series      DIP 


7400 

74HOO 

7401 


.25 
,35 

.25 


74L51 
74H51 
7453 


S  .30 
■  35 
.20 


All  ICs  are  new  and  fully-tested ; 
leads  are  plated  with  gold  or  solder. 
Orders  for  $5  or  more  will  be  shipped 
prepaid.  Add  35c  for  handling  and 
postage  Cor  scalier  orders;  residents 
of  California  add  sales  tax,  IC  or* 
ders  are  shipped  within  2  workdays — 
kits  are  shipped  within  10  days  of 


receipt  of  order. 
C.O,D.s  (phone  in) 

MAIL  ORDERS: 
P\  0*  Box  J 
Carmichael , 
95608 


$10.00  minimum  on 


CA 


4BI1  Myrtle  Ave. 
Sacramento,  CA 

C916)    35^-2161 
Wom  BACK_CUARASrBE_Ori  ALL  GOODSl 

SEND  FOR  FREE  FLYER  LISTING  100' 5  OF 
MONEY-SAVING  BARGAINS  . 

BRBVLOH 


7402 

*3S 

74H01 

.35 

7403 

.30 

7404 

.28 

74HQ4 

,35 

7405 

.28 

7406 

.70 

74H05 

.35 

7408 

.35 

74H0S 

*35 

7410 

.25 

74L10 

-35 

74R11 

.35 

7413 

1.25 

7417 

,40 

7420 

.25 

74L20 

.35 

74H20 

7454 

.25 

74L54 

.35 

74L55 

,35 

7460 

74L71 
7472 


.20 
.30 
,40 


74L7  2 
7473 

74L73 


.50 
.60 
.75 


74H22 

,35 

7430 

,25 

74H30 

.35 

74L30 

7440 

74H40 


*40 
.25 
.35 


7441 
7442 
7446 


1.25 
1.20 
1.20 


7474 

.65 

74L74 

.80 

74H  $ 

T " 

7475 

1,40 

7476 

.60 

74L78 

.80 

7480 

.65 

7483 

1.00 

7469 

4.00 

-90 

1.20 

7491 

1.00 

7492 

.90 

7493 

1.15 

7494 

1.15 

7495 

1.15 

74L95 

2.00 

7412.1 

1*25 

74123 

1.50 

7447 
7448 
7450 


1.20 

1.00 

.25 


74154 
74161 
74163 


2*30 
2*00 
2.00 


74H50 
7451 


.35 
.25 


74193 
74195 


1.50 
1.00 


RECTIFIERS 

VAHO  FULL-WAVE  BRIDGES 
V5447        2A       400V 
V5647        2A        600V 


S  ,90 
1.10 


MR810  Rect*    50V    1A 


.10 


Special  811-  Hex  Inverter 

TTL  DIP  KeK  Inverter;  pin  interchangeable 
with  SN  7404.  Parts  are  brand  new  and  arc 
branded  Signet tea  and  marked  "Sll," 

V*  ALi-ft  »«*-*-*V  .  JU  I",     4     4 

10   FOR 2,50       HI 


Data 
Sheet 

Supplied 


100  FOR 23.00 


^■""V-^™- 


1000   FOR. 


220.00 


tiifVVvir 


letter^  MAN  3M 
Right-hand  decimal  point. 
Flat-pack  type  case.  Long 
operating  life*  IC  vol- 
tage requirements.  Ideal 
for  pocket  calculators! 


EACH  SI.  25 
10  OR  MORE  1.00 
W/O  DECIMAL   .75 


IY1AIN4  Seven- segment,  0-9  plus  let- 
ters. Right-hand  decimal  point.  Snaps  in 
14-pin  DIP  socket  or  Molex,  IC  voltage  re- 
quirements.  Ideal  for  desk  or  pocket  calcu- 


lators! 


£l£i fi  ^  -^ 


EACH*  * i *  *  * .$2.75 

TEN  OR  MOKE  2.50  EACH 


jijQ 


*&%r 


wuu 


CD-2  Counter  Kit 

This  kit  provides  a  highly  sophisticated 
display  section  module  for  clocks,  counters, 
or  other  numerical  display  needs.  The  unit 
is  ,8"  wide  and  4  3/8"  long.  A  single  5-volt 
power  source  powers  both  the  ICs  and  the 
display  tube.  It  can  attain  typical  count 
rates  of  up  to  30  MHz  and  also  has  a  lamp 
test,  causing  all  7  segments  to  light.  Kit 
includes  a  2-sided  (with  plated  thru  holes) 
fiberglass  printed  circuit  board,  a  7490,  a 
7475,  a  7447,  a  OR  2010  ECA  Numttron  display 
tube*,  complete  instructions,  and  enough 
Molex  pins  for  the  ICs  .  ,  BOTE!  boards  can 
be  supplied  in  a  single  panel  of  up  to  10 
digits  (with  all  interconnects);  therefore, 
when  ordering,  please  specify  whether  you 
want  them  in  single  panels  or  in  one  multi- 
ple digit  board.  Not  specifying  will  result 
in  shipping  delay.  /C^* 


COMPLETE  KIT. 


ONLY  $11,95 
FULLi-ASSEHBLED 

UNIT   $13*00 
Boards  can  be   supplied     separately  $2-00 

per  digit. 


LINEARS 


NE540 
NES55 
SE360 
NE561 
NE565 
NE566 
NE567 
NE5558 

im 

710 
7U 
723 
741 
7A7 
748 
CA30IB 

CA3045 

CA3026 

LM100 

LM105 

LM302 

LM308 
LM311 

LM370 


amp 


70-watc  power  driver 

precision  timer. . *  *  *  * 

phase  lock  loop  DIP ..«.**.* 

phase  lock  loop  DIP *  • . 

phase  lock  loop  T0-5, .......... . 

function  generator  T0-5. . ** ***** 

tone  decoder *...., *.»»*. 

dual  741  op  amp  MINI  0£P. ***.... 
popular  op  amp  DIP.*,*****..*... 
voltage  comparator  DIP **........ 

dual  comparator  DIP 

precision  voltage  regulator  OIF. 

op  amp  T0-5/HIN1  BIT ......... 

dual  741  op  asp  DIP 

op  amp  TO— 5. .......*.----...*»«« 

Z  isolated  transistors  and  a  Dar- 
lington-connected transistor  pair  1.00 
5  NFS  transistor  array,...,.....  1.00 

dual  differential  amp..... ■  1.00 

positive  DC  regulator  T0-5 

voltage  regulator ...*.,. 

op  amp  voltage  follower  T0-5.,., 


$2.00 

1,50 

3.25 

3*25 

3.25 

4.00 

4.00 

1.00 

.45 

.75 

*40 

1*00 

.55 

1.00 

1.00 


1.25 
1.25 


op   atnp  TO- 5 j  *****  * 2. GO 

comparer or  TO- 5 ■ .  ■ 1.75 

AGC  ampllf  1  er  ..«.*.. 2 .  00 


LM309K   5V-1A  power   supply  module  TO-3..    2.00 
LM3900  cjuad  op  amp.  **.*..........«*****    2  .00 

LM1595  4-quadrant  multiplier ..»,....*..  2.00 

8033   sine  square  triangle  function 

generator * *•»*•*•  4.95 


RECEIVER     CHANNEL 


—   w    *± 


VOLUM  E 


SQUELCH 


FM-27B 


PULL  TO  SPOT    OFF 


TRANSMIT  CHANNEL 


Let's  take  a  close  look  at  the  FM-27B.  Skip  over  the  technical  specifications.  .  .you  can  find 
them  in  any  of  our  competitor's  ads  or  the  factory's  advertising.  Let's  talk  about  what  the 
radio  will  do  for  you. 

First  of  all,  your  experience  will  back  up  the  fact  that  our  Cushman  CE-3  says  the  FM-27B  is 
the  most  sensitives2-meter  rig  it  has  checked.  On  the  Cushman,  it  fully  quiets  at  about  .25/lv 
and  the  next  best  has  been  about  AUv^  with  the  average  radio  we  check  running  .5  to  *lflv. 
The  accuracy  of  the  readings  should  be  good,  but  the  comparison  is  the  important  thing, 
because  all  of  the  radios  tested  were  checked  on  the  same  equipment.  As  most  of  you  know, 
many  fellows  operating  on  simplex  frequencies  are  slightly  off  frequency.  The  FM-27B  allows 
you  to  fine-tune  all  received  signals,  and  its  meter  shows  you  when  the  signal  is  centered  into 
the  discriminator.  This  usually  means  the  difference  in  a  noisy  or  fully -quieting  signal,  and 
coupled  with  the  extreme  sensitivity  many  times  means  the  difference  in  contact  and  no 
contact. 

The  FM-27B's  frequency  control  system  allows  you  to  tune  continuously,  throughout  the 
operating  range  of  146  to  148MHz,  and  doesn't  restrict  you  to  30kHz  steps  or  standard 
repeater  spacing.  The  last  digit  you  dial  in  is  tuneable,  not  stepped,  so  you  can  dial  up 
146.525  if  you  wish,  and  there  is  no  connection  between  transmitter  and  receiver  frequencies, 
so  you  can  listen  to  146.94,  and  transmit  on  any  frequency  between  145  and  146MHz  at  the 
same  time  (or  any  other  combination  of  frequencies).  "Oddball'*  repeater  spacings  are  as  easy 
to  get  as  "standard"  frequencies. 

For  those  of  you  who  are  naturally  nosey  like  1  am,  you  can  tune  in  on  any  frequency  you 
wish  and  see  what  is  really  going  on  in  your  area,  and  you  may  find  as  1  have  that  there  are 
repeaters  operating  that  you  didn't  know  were  on  the  air. 

The  **BM  model  of  this  fine  radio  is  exceptionally  stable,  and  the  markings  on  the  frequency 
dials  are  almost  never  more  than  half  the  width  of  the  pointer  off  actual  center.  (If  you  ask, 
we'll  check  this  for  you  and  be  sure  before  we  ship  your  unit.) 

If  your  club  has  a  "club  frequency"  in  the  145  to  146MHz  range,  and  you  have  no  use  for 
147  to  14SMHz,  we'll  deliver  you  a  unit  at  no  additional  charge  which  will  cover  145  to 
147MHz,  if  you  will  allow  us  about  2  weeks  for  shipping.  Standard  units  we  can  usually  ship 
the  day  your  order  arrives. 

Couple  this  with  a  28  to  30  watt  nominal  output,  and  you're  going  to  make  mobile-to-mobile 
contacts  which  you  had  thought  were  impossible  with  your  new  FM-27B,  and  the  price  of 
$479,95  (no  crystals  to  buy)  is  a  bargain.  Think  it  over,  and  order  yours  today.  Even  at  the 
$479.95  price,  the  FM-27B  is  now  the  most  popular  radio  we  have  with  our  local  customers 
who  have  found  out  what  we're  telling  you  here.  Not  one  customer  has  failed  to  come  back  to 
us  and  tell  us  that  the  FM-27B  exceeded  his  expectations,  and  was  the  best  performer  he  has 
ever  seen.  (Incidentally  it  is  American  made,  and  service  turnaround  time  the  few  times  it's 
needed,  has  averaged  24  hours  both  with  us  and  the  factory  J 


3850  S.  FREEWAY 

FT.  WORTH,  TEX  76110 


11181  HARRY  HINESBLVD 
DALLAS,  TEX  75229 


Closed  Sun.  &  Mon. 


...AND  MORE! 


OUTPUT  XFMft 
BACK  TO  BACK 


m 


A  transmitter  can  be  keyed  by  a  tape  recorder  for 
automatic  code  practice  with  this  circuit. 


A      diode     ring      balanced      mo  dulator. 


IN207G 


VOR  *  GE    €805010.  OR   EOUlV. 


INPUT 


This  line  operated  audio  power  amplifier  provides  about  500  mW  output  with  an  80  millivolt  input 
signal  Ql  is  a  2N3565,  SE40Q2,  SK3020  or  HEP-54;  Q2is  a  2N3916  or  SE70Q5, 
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POV 

i — | 

IV 

m 

Z 

100  mV 

^ 

P 

fcOmV 

^p 

^f 

1         faf 

r 

\ 


I 


i  I  % 


> 

E 

8 


> 

o 

a 


> 
£ 


E 

s 


% 


E 


§    > 


v 


OUT 


This  logarithmic  amplifier  makes  use  of  the  fact  that  when  two  back  to  back  diodes  are  driven  by  a 
current  generator,  they  exhibit  a  logarithmic  output  of  the  input  signal. sWith  the  circuit  constants 
shown,  this  amplifier  follows  a  nearly  perfect  logarithmic  curve  over  a  60  dB  range;  selected  diodes 
will  increase  this  to  80  dB.  Ql,  Q2  and  QZ  are  2N2924,  SK3019,  GE-IO  or  HEP-54;  Dl  and  D2  are 
IN914. 
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Cart  C.  Drumeller  W5JJ 
S824N.W.  58  St. 
Wan  Acres  OK  73122 


BU\CK 


BOX 


FREQU 
CONV 


This  black  box  is  a  very  tame  beast,  one 
that  you  can  hang  on  to  the  output  of 
just  about  any  conventional  transceiver  and 
operate  on  another  frequency-  There  are 
many  other  types  of  frequency  converters, 
hut  none  of  these  has  the  unique 
advantages  of  this  black  box. 

Why  call  it  a  black  box?  Because,  once 
tuned,  you  can  set  it  aside,  switching  it  (with 
a  DPDT  relay)  into  the  antenna  circuit  of 
your  transceiver  only  when  you  want  to 
make  a  frequency  excursion  to  some  out- 
landish frequency  not  within  the  range  of 
your  basic  equipment.  It  requires  no 
internal  connections  within  your  trans- 
ceiver, which  means  no  butchering  a 
valuable  piece  of  gear  to  bring  out  low-level 

You  can  design  it  for  going  to  VHF  from 
HF,  for  going  to  MF  (1.8  MHz)  from  HF,  or 
for  hitting  those  non-amateur-band  fre- 
quencies used  by  MARS,  CAP,  or  the 
Disaster  Communications  Service.  You  can 
even  use  it  for  putting  a  CB  SSB  transceiver 
on  a  MARS  or  an  amateur  frequency! 

It  has  one  disadvantage:  You  can't  use  it 
for  heating  your  shack  in  the  winter!  It 
doesn't  have  any  power-dissipating  resistors 
to  sap  up  the  rf  power  that  you  generated  so 
expensively  in  your  transceiver,  All  that 
power  is  put  to  good  use. 

Principle  of  Operation 

Its  basic  principle  is  founded  on  the 
sound  concept  that  frequency  conversion 


and  modulation  (or  demodulation)  funda- 
mentally are  the  same,  both  being  addition 
of  sinusoids  in  a  nonlinear  circuit.  1  With 
this  concept  accepted,  the  supposition  that 
frequency  conversion  can  be  accomplished 
only  at  low  signal  levels  no  longer  limits 
circuit  design.  After  all,  in  the  late  1930's 
WLW,  under  a  special  experimental  license, 
operated  a  high-level  pi  ate- modulated 
transmitter  of  500,000  watts!  As  frequency 
conversion  is  practicable  at  such  power 
levels,  there's  no  need  to  be  hesitant  about 
performing  it  at  the  level  of  a  hundred  or 
more  watts. 

The  next  concern  is  that  of  insertng  a 
signal  of  such  a  level  into  a  mixing  circuit. 
The  control  grid  of  a  vacuum  tube  can  be 
ruled  out,  for  you  want  to  use  full  power 
without  any  dissipating  resistors,  and  it'd 
require  an  outlandish  tube  to  accommodate 
200  Watts  into  its  grid!  The  screen  grid  can 
be  used,  as  was  described  in  my  article  in 
the  March  1962  issue  of  73.  This,  however, 
still  required  the  use  of  resistors,  although 
their  purpose,  in  this  instance,  was  to 
develop  a  voltage  (E  =  V  PR  )  for  excitation 
of  the  screen  grid.  Cathode  injection  has 
been  used,  but  one  is  reminded  of  the 
statement  made,  truthfully,  of  cathode 
modulation:  Cathode  modulation  combines 
all  the  faults  and  shortcomings  of  control 
grid,  screen  grid,  suppressor  grid,  and  plate 
modulation  without  offering  any  of  their 
advantages.  These  same  hard  facts  apply 
also  to   cathode  signal    injection;    so    let's 
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oniv  STANDARD 

sells  more  STANDARDS 
then  Erickson...  and  here's  why 

SPRING  SPECIAL 
SRC- 146A  with 

•  Charger   CSA   Deluxe 

•  "Stubby"  antenna 

•  Leather  case 

•  Ni-Cads 

•  94/94,  34/94  and  one 
channel  of  your  choice 


List  Price: 

Shipped  prepaid       YOU  SAVF- 
for  cashier's  check   '  uu  OM  vc' 

orM.o.  YQURPRICE. 


$369.00 

50.00 

only  $319.00 


SYNTHESIZED 

Inoue's   New 


IC-230 


i 


•  162+  channels,  simplex  or  offset  (600  kHz) 
for  repeaters 

•  All  modular  construction 

•  Super  hot  MOSFET/helical  coil  .4£lV  receiver 

•  IN  STOCK $489.00 


icom   IC-20 

12  Channels 

94/94,  34/94, 16/76,  28/88,  52/52  supplied 
MOSFET  Front  End  -  5  helical  cavities 
Signal  Strength/Output  Metered 
Modular  Construction  ONLY  $299.00 


TEMPO  SOLID-STATE  POWER  AMPS 


U.S.    Made 


MODEL 

DRIVE  POWER 

OUTPUT  POWER 

PRICE 

1002  3 

525  watts 

100  135  watts 

$220 

1002-3B 

12.5  watts 

120  130  watts 

S235 

302 

5-12  waits 

70  90  watts 

$180 

802B 

1  2.5  watts 

80  90  watts 

$195 

502 

5-1  5  watts 

35-55  watts 

$105 

502  B 

1  -2.5  watts 

45  50  watts 

$130 

302  B 

1-2.5  watts 

30-35  watts 

$     *J*3 

And  many  more  from  SBE/Ciegg/ICOM/ '  Kenwood /Tempo /Antenna  Special ists/Larsen 


Make  ERICKSON  your  headquarters  for  all  your  FM  needs 

SBND  QSL  FOR  COMPLETE  SPECIF/CATIONS 

ERICKSON    COMMUNICATIONS 

3501  W.  Jarvis,  Skokie,  IL  60076  (312)677-2161 
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RF   FROM    TRANSMITTER 


Fig.    la.    Basic  circuit  for  providing  plate  power 
from  an  rf  source, 

reject  it.  That  leaves  only  the  plate  circuit, 
and  there's  where  complications  set  in!  In 
that  one  circuit  there  will  be  two  radio 
frequencies,  two  frequencies  that  you  desire 
to  keep  isolated  except  when  they  are 
combined  in  the  nonlinear  element:  The 
vacuum  tubes.  Two  rf  tanks  in  series  have 
been  tried,  but  the  interaction  between 
these  is  very  discouraging. 

One  way  of  having  two  frequencies, 
unmixed,  in  a  common  circuit,  is  by  using  a 
variety  of  the  hybrid  circuit.  Fig.  1a  shows 
one  possible  way  of  doing  this.  It's  a  circuit 
that  has  a  push-pull  configuration  for  one 
frequency  and  a  single-ended  configuration 
for  another  frequency.  It's  not  just  what 
you'd  like,  though,  for  the  halves  of  the  split 
plate  inductor  act  as  effective  rf  chokes, 
isolating  the  single-ended  tank  from  the 
plates.  The  circuit  in  Fig.  1b  places  the 
capacltive  reactance  of  each  half  of  the 
split-stator  variable  capacitor  in  series  with 
the  single-ended  tank,  but  this  is  not 
serious,  as  the  reactance  is  low  at  the 
frequencies  and  the  capacitances  involved. 
Note  that  this  configuration  does  not,  in 
itself,  provide  a  path  for  the  direct  current 
component  of  the  plate  current  to  return  to 
the  cathode;  so  an  rfc  is  placed  from  the 
center  of  the  coil  (a  low  potential  point)  to 
ground.  Ground?  Why  not  to  B  +  ?  For  the 
very  excellent  reason  that  no  "B"  supply  is 
used;  that  is,  none  other  than  the  rf  power 


brought   into   the   circuit    by   way   of   the 
single-ended  tank! 

I  can  see  the  cocked  eyebrows!  Relax!  It 
works,  And  it's  not  original  with  me.  The 
same  idea  was  used  in  the  "first  detector" 
circuit  of  a  very  early  superheterodyne  pro- 
duced around  1923.  Later,  and  in  a  higher- 
power  form,  it  was  used  in  the  'Sideband 
Generator/'  a  part  of  the  Localizer  portion 
of  the  Instrument  Landing  System,  a 
ground-based  aid  to  aerial  navigation.  In 
this  case,  the  alternating  current  power  fed 
to  the  tube  plates  consisted  of  discrete  (not 
mixed)  90  Hz  and  150  Hz  signals  coming 
from  special  alternators  by  way  of  a  hybrid 
circuit.  One  question  that  was  sure  to  be 
asked  (I  was  teaching  that  subject  some  25 
years  ago)  was  "Won't  the  sine-wave  90  Hz 
and  150  Hz  waveforms  be  distorted?"  The 
answer  is  no.  (And  this  can  be  demonstrated 
with  a  wave  analyzer  to  the  full  satisfaction 
of    the     most    skeptical.)     Another     sure 

RF    FROM    TRANSMITTER 


Fig.  lb.  Modification  required  in  order  to  avoid  rf 
choke  effect  of  output  tank. 

question  was  'Why  not  use  some  dc  on  the 
plates  and  get  more  power  out?"  You  don't 
get  more  power  out  by  this  measure;  you 
merely  get  redder  plates  in  the  tubes!  Again, 
this  is  a  matter  that  can  be  demonstrated 
quite  readily.  The  grids  of  the  tubes  in  the 
Sideband  Generator"  were  excited  with 
VHF  CW;  only  the  sidebands  appeared  in 
the  output  circuit  The  sidefrequencies  of 
these  sidebands,  ±90  Hz  and  ±150  Hz, 
demodulated  into  pure  and  undistorted  sine 
waves.  So  what  more  could  you  ask? 

Now    that    you're    convinced    that    the 
principles    involved    are    factual,    and    not 
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Fig,    Z  Block  diagram  for  "black  hoxf    high-level    frequency  converter, 


some  hare-brained  fantasy,  let" s  take  a  look 
at  Fig.  2,  which  shows  the  block  diagram. 
The  frequencies  indicated  are  those  of  the 
prototype  which  I  built  to  put  my  Drake 
TR-4  on  the  Air  Force  MARS  frequency  of 
4590  kHz,  This  prototype  uses  three  power 
supplies,  one  for  bias  and  for  relays,  one  for 
plate  supply  for  receiver-type  tubes,  and 
another  for  the  plates  of  the  linear  amplifier 
stage.  The  transmit  chain  of  stages 
incorporates  a  mixer;  so  does  the  receive 
chain.  The  receive  mixer  is  wholly 
conventional,  but  the  transmit  mixer  is 
high-level.  Both  mixers  are  fed  from  a 
common  injection-frequency  oscillator 
chain,  which  ensures  true  transceive  fre- 
quency coherence.  The  SSB  transceiver  is 
transferred  from  the  output  of  the  receive 
mixer  to  the  input  of  the  transmit  mixer  by 
one  half  of  the  DPDT  send-receive  relay;  the 
other  half  transfers  the  antenna, 

Let's  look  into  circuit  details.  For  the  local 
oscillator,  you'll  note  that  a  crystal- 
controlled  oscillator  is  used,  as  it's  vital  to 
have  a  stable  output  from  this  chain.  For  the 
prototype,  an  output  in  the  vicinity  of  9500 
kHz  was  needed  to  mix  with  the  SSB  signal 
in  the  14  MHz  band.  My  junkbox  yielded  a 
crystal  on  4783,  which  was  used  in  a  straight 
Miller  oscillator  circuit,  Its  output  was 
capacity-coupled  to  a  bib  doubler  stage. 
That  stage  had  its  output  split  two  ways,  one 
going  through  a  coaxial  cable  to  a  sma 


variable  coupling  capacitor  and  on  to  the 
injection  grid  of  a  6BE6  mixer  in  the  receive 
chain,  the  other  being  link-coupled  to  the 
push-pull  input  of  the  transmit  mixer  state. 
This  circuit,  plus  the  transmit  mixer,  is 
shown  in  Fig.  3, 

Perhaps  this  is  a  good  spot  to  put  in  an 
"aside"  remark,  one  that  might  help  to 
explain  why  certain  construction  practices 
were  followed:  The  entire  black  box 
project  was  constructed  solely  from  the 
contents  of  my  junkbox;  the  total  cash  ex- 
penditures for  parts  were  zero  dollars  and 
zero  cents.  Later  in  this  article  I'll  tell  you 
how  I'd  built  it  if  new  parts  were  to  be  used. 
It  would  weigh  less,  have  fewer  power 
supplies,  look  much  better  .  .  ,  but  it  would 
work  no  better. 

Looking  at  the  transmit  mixer  stage  in  Fig, 
3,  youll  note  that  gridleak  bias  is  used.  The 
value  of  the  gridleak  resistor  is  controlled  by 
a  relay  in  such  a  manner  that  271  kQ  is  used 
for  receive  and  21  kQ  for  transmit.  The 
higher  resistance  limits  grid  current  when  no 
plate  voltage  is  being  applied  There  are 
other  ways  of  accomplishing  the  same 
results,  but  this  is  the  easiest. 

On  the  plate  side  of  the  stage,  as 
previously  mentioned,  the  output  tank  is  of 
push-pull  configuration,  differing  from  the 
conventional  only  in  having  the  centerpomt 
of  the  inductor  grounded  for  dc  through  an 
rfc.     The     inductor    and     capacitor    were 
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6L6G 


6L6G 


6L66 


F/g.  3.  Local  oscillator  chain  and  transmit  mixer. 


selected  so  that  a  very  considerable  amount 
of  capacitance  is  in  use  when  the 
combination  is  resonated  at  4590  kHz,  This 
is  done  so  that  the  reactance  of  each  half  of 
the  split-stator  tuning  capacitor,  which  is 
seen  as  a  series  load  by  the  "plate  power 
supply/'  is  held  to  an  acceptable  value.  (A 
grid  dip  meter  is  of  great  value  in  presetting 
LC  circuits;  it  would  have  been  difficult  to 
build  the  black  box  without  the  services  of  a 
good  grid  dip  meter.)  Plate  power,  you  will 
recall,  is  furnished  by  rf  at  14.156  MHz, 
coming  from  the  SSB  transceiver  to  the 
single-ended  tank  by  way  of  a  coaxial  cable 
connected  to  a  tap  one  turn  up  from  the 
cold  end  of  the  coil. 

After  the  single-ended  coil  circuit  has 
been  grid  dipped  to  the  approximate 
frequency,  the  transceiver  loads  into  it  with 
the  same  degree  of  readiness  and  steadiness 
as  though  it  were  loading  into  a 
conventional  dummy  load.  Remarkably 
enough,  the  push-pull  tank  also  tunes  and 
loads  just  as  though  it  were  in  a 
conventional  circuit.  For  those  who  built 
and  used  transmitters  with  push-pull  finals 
back  in  the  30's  and  40's,  its  behavior  will 
bring  back  pleasant  memories! 


Moving  on  to  the  final  amplifier  shown  in 
Fig,  4,  a  preword  is  advisable:  Don't  be 
tempted  to  economize  on  tuned  circuits 
between  the  mixer  and  the  antenna.  That 
mixer  is  not  like  a  double-balanced  modu- 
lator; its  output  contains  many  undesired 
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Fig.  4.  Linear  power  amplifier. 
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WHEN  YOU  BUY  KENWOOD 

...YOU  BUY 
PRIDE,  PLEASURE  &  PERFORMANCE 

Pride  in  knowing  that  you  own  today's  ultimate  in  state-of-the-art  tech- 
nology . . .  pleasure  in  operating  a  rig  whose  day  in,  day  out  performance  will 
show  you  why  the  Kenwood  name  is  world-famous  for  reliability  and  value. 


Kenwood's  superb 
sUite-of-the-art  SSB  transceiver 

TS-000 


*•'*»                    Kill!      i      .  **« 

• 

• 

§ 

***** 

MP  Alt 
.       ■      « 

BB 

tffithe  ultimate  transceiver.  The  promise  of  the 
transistor  has  been  fulfilled.  Here  is  the  transceiver 
you  will  want  to  own  .  * .  whatever  you  have  now, 
get  ready  to  trade  up.  Its  important  features  are  far 


too  numerous  to  list.  Its  specifications  are  superb. 
The  TS-900  is  unquestionably  the  best  transceiver 
of  its  kind  ever  offered.  The  price    ....  $795.00 

PS -900  (AC  Supply)  $120,00,  the  DS-900  $140.00 


TS-520 


Kenwood's  go  every  place 
...do  everything  transceiver 

The  new  TS-520  is  the  transceiver  you  have  wanted,  but 
could  not  buy  until  now.  It  is  a  non-compromise,  do 
everything,  go  everywhere  5  band  transceiver  for  SSB  or 
CW  that  performs  equally  well  at  home,  in  an  automobile, 
airplane,  boat  or  trailer.  The  TS-520  features  built-in  AC 
power  supply,  built-in  12  volt  DC  power  supply,  built-in 
VOX  with  adjustable  gain  delay  and  anti-VOX. 
The  price $629.00 


The  R-599A  is  the  most  complete  receiver  ever 
offered.  It  is  solid  state,  superbly  reliable,  small 
lightweight,  covers  the  full  amateur  band 
10  thru   160   meters,   CW,   LSB,   USB,  AM, 


AWLN  and  FWI. 

The  price  . . . $439.00 

The  T-599A  is  mostly  solid  state  . . .  only  3  tubes, 

has  built-in  power  supply,  full  metering  (ALC,  Ip, 

RF  output  and  high  voltage),  CW-LSB-USB^AM 

operation. 

The  price  .  . .- , ,  $459.00 


See  the  Kenwood  line  at  the  following  dealers:  CALIFORNIA  Communications  Headquarters,  San  Diego 
•  Gary  Radio,  Inc.,  San  Diego  •  Ham  Radio  Outlet,  Burlingame  •  Henry  Radio,  Anaheim  •  Henry  Radio, 
Los  Angeles  •  Sequoia  Stereo,  Areata  •  Webster  Radio,  Fresno  •  FLORIDA  Amateur  Electronic  Supply, 
Orlando  *  Amateur-Wholesale  Electronics,  Miami  •  IDAHO  United  Electronics  Wholesale,  Twin  Falls 
ILLINOIS  Erickson  Communications,  Chicago  #  Klaus  Radio,  Inc.,  Peoria  •  INDIANA  Graham  Electronics, 
Indianapolis  •  Hoosier  Electronics,  Terre  Haute  *  Radio  Distributing  Company,  South  Bend  •  IOWA  Hobby 
Industry,  Council  Bluffs  m  KANSAS  Associated  Radio  Communications,  Overland  Park  •  LOUISIANA  Tri- 
onics.  Inc.,  New  Orleans  •  MARYLAND  Electronic  International  Service  Corp.,  Wheaton  •  Professional  Elec- 
tronics, Baltimore  •  MICHIGAN  Electronic  Distributors,  Muskegon  m  Radio  Supply  &  Engineering  Company, 
Detroit  •  MINNESOTA  Electronic  Center,  Minneapolis  •  MISSOURI  Ham  Radio  Center,  St.  Louis  •  Henry 
Radio,  Butler  •  MONTANA  Conley  Radio  Supply,  Billings  «  NEW  JERSEY  Simon  Side  Band  Company,  Oak 
Rtdge  •  NEW  YORK  Adirondack  Radio  Supply,  Inc.,  Amsterdam  •  Harrison  Radio  Corp.,  Farmingdale 
NORTH  CAROLINA  Vickers  Electronics,  Durham  •  OHIO  Amateur  Electronic  Supply,  Cleveland  •  Commu- 
nications World,  Cleveland  •  Queen  City  Electronics,  Cincinnati  #  Srepco  Electronicsf  Dayton  •  OKLAHOMA 
Derrick  Electronics,  Broken  Arrow  #  Radio,  Inc.,  Tulsa  •  OREGON  Portland  Radio  Supply,  Portland 
PENNSYLVANIA  J  RS  Distributors,  York  •  Kass  Electronics,  Drexel  Hill  #  SOUTH  CAROLINA  Accutek, 
Inc.,  Greenville  •  SOUTH  DAKOTA  Burghardt  Amateur  Center,  Watertown  •  TEXAS  Douglas  Electronics, 
Corpus  Christi  •  Electronics  Center,  Inc.,  Dallas  #  Industrial  Distributors,  Dallas  #  Ed  Juge  Electronics,  Inc., 
Fort  Worth  *  Madison  Electronics,  Houston  *  UTAH  Manwitl  Supply  Company,  Salt  Lake  City  •  WASH- 
INGTON     Amateur    Radio  Supply  Company,  Seattle  «    WISCONSIN     Amateur  Electronic  Supply,  Milwaukee 


choose  from 
the  finest  line 
of  amplifiers, 

ever  offered 


2K-ULTRA 
.••THE  "ULTIMATE1' 


There  has  never  been  an  amateur  linear  amplifier  like  the  new  2K- 
ULTRA  Small  and  lightweight,  yet  rugged  and  reliable  ...  all  that 
the  name  implies.  The  ULTRA  loafs  along  at  full  legal  power 
without  even  the  sound  of  a  blower,  Its  anode  heat  is  silently  and 
efficiently  conducted  to  a  heat  sink  through  the  use  of  a  pair  of 
Eimac  8873  tubes.  In  fact,  all  of  its  components  are  the  very  best 
obtainable.  The  price  . , .  $895.00 

TEMPO/2001 

Small  but  powerful,  reliable  but  inexpensive,  this  amplifier  Is 
another  top  value  from  Henry  Radio.  Using  two  8874  grounded 
grid  t nodes  from  Ernac,  the  Tempo  2001  offers  a  full  kilowatt  of 
output  for  SSB  operation  in  an  unbelievably  compact  package 
[total  volume  is  .8  cu.  ft).  The  2001  has  a  built-in  solid  state  power 
supply,  a  built-in  antenna  relay,  and  built-in  quality  to  match 
much  more  expensive  amplifiers.  This  equipment  is  totally 
compatible  with  the  Tempo  One  as  well  as  most  other  amateur 
transceivers.  Completely  wired  and  ready  for  operation,  the  2001 
includes  an  internal  blower,  a  relative  RF  power  indicator,  and  full 
amateur  band  coverage  from  80-10  meters,  . .  $595.00 

TEMPO/6  N2 

The  Tempo  6N2  joins  the  Henry  Family  of  fine  HF  amplifiers, 
bringing  the  same  high  standards  of  performance  and  reliability 
to  the  6  meter  and  2  meter  bands.  Using  a  pair  of  advanced  design 
Eimac  8874  tubes,  it  provides  2,000  watts  PEP  input  on  SSB  or 
1,000  watts  input  on  FM  or  CW  The  6N2  is  complete  in  one 
compact  cabinet  with  a  self-contained  solid  state  power  supply, 
built-in  blower  and  RF  relative  power  indicator.  Price  . . .  $695.00 

3K-A  COMMERCIAL  MILITARY  AMPLIFIER 

A  high  quality  linear  amplifier  designed  for  commercial  and 
military  uses.  The  3K-A  employs  two  rugged  Etmac  3-500Z 
grounded  grid  triodes  for  superior  linearity  and  provides  a 
conservative  three  kilowatts  PEP  input  on  SSB  with  efficiencies  in 
the  range  of  60%.  This  results  in  PEP  output  in  excess  of  2000 
watts  In  addition,  the  3K-A  provides  a  heavy  duty  power  supply 
capable  of  furnishing  2000  watts  of  continuous  duty  input  for 
either  RTTYor  CW  with  1200  watts  output.  Price  * , .  $1150.00 

Prices  subject  to  c ha nfe  without  notice. 


IV 
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2K-4...THE 
WORKHORSE" 


The  2K-4  linear  amplifier  offers  engineering, 
construction  and  features  second  to  noneT  and  at  a 
price  that  makes  it  the  best  amplifier  value  ever 
offered  to  the  amateur.  Constructed  with  a 
ruggedness  guaranteed  to  provide  a  long  life  of 
reliable  service,  its  heavy  duty  components  allow  it  to 
loaf  along  even  at  full  legal  power.  If  you  want  to  put 
that  strong  clear  signal  on  the  air  that  you've 
probably  heard  from  other  2K  users,  now  is  the  time. 
Move  up  to  the  2K-4.  Floor  console  or  desk  model  .  . . 
$885.00 


/ 


/ 


11240  W.  Olympic  Blvd.,  Los  Angeles,  Calif.  90064 

213/477-6701 
931  N.  Euclid,  Anaheim,  Calif.  92801  714/772-9200 
Butler,  Missouri  64730  816/679-3127 
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COAX  TO  N.C  CONTACT  ON 
DPDT  RELAY  HALF  HAVING 
ARM   GOING   TO    THE    ANTENNA 


COAX  TO  N.C,  CONTACT  ON 
DPDT  RELAY  HALF  HAVING 
ARM   GOING    TO    THE    TRANSCEIVER 
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INJECTION    SIGNAL    FROM    L.O, 


Fig*  5.  Receive-mixer  stages, 


signals.  Use  several  tuned  circuits  between 
it  and  the  antenna. 

You'll  note  that  the  parellel  807s  are  not 
neutralized.  Maybe  it's  pure  dumb  luck,  but 
I've  built  many  amplifiers  using  807s  and 
never  had  one  display  any  signs  of  insta- 
bility. I  laid  out  this  circuit  so  that  neutral- 
ization could  be  added  readily,  but,  as  it 
was  not  required,  it  was  not  included. 

Your  attention  is  invited  to  the  relay 
breaking  the  screen  grid  power  circuit. 
Don't  omit  it.  Or,  if  you  do,  be  sure  that  you 
include  some  means  of  ensuring  that  you 
don't  have  the  unfortunate  combination  of 
screen  voltage  applied  when  the  plate 
voltage  is  off.  Both  the  input  tank  and  the 
output  pi-net  were  designed  to  have  an 
inordinate  amount  of  capacitance  in  effect 
at  resonance,  and  it  is  recommended  that 
you  follow  this  practice  in  your  construc- 


tion. No  gridleak  bias  is  used  in  this  stage, 
as  it  is  designed  to  run  in  Class  AB2  and 
therefore  all  series  resistance  is  to  be  held  to 
a  minimum.  Bias  is  taken  from  the  relay 
power  supply  through  an  additional  filter 
section.  In  order  to  have  sufficient  bias 
voltage,  the  relay  power  supply  develops  far 
more  voltage  than  is  needed  to  actuate  the 
24  Volt  relays  used.  Those  relays  close  with 
a  royal  clang,  and  you  can  be  assured  that 
they'll  not  chatter  because  of  being  too  near 
their  drop-out  voltage! 


In  the  prototype,  with  the  exceptions  of 
the  two  pi-net  variable  capacitors,  all 
controls  were  made  "screwdriver  adjust." 
Once  set,  they  need  no  fiddling.  Probably 
the  output  controls  too,  could  have  been 
preset  and  left,  but  it's  a  comforting  feeling 
to  know  that  a  stage  is  properly  resonated 
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Fig.  6.  Block  diagram  for  cb  to  mars  conversion. 
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and    properly    matched    to    the    antenna 

feedline. 

For  reception,  a  plain  bread-and-butter 
system  is  used  From  the  antenna  half  of  the 
DPDT  send-recetve  relay,  the  normally- 
closed  (receive)  terminal  feeds  through  a 
coax  to  a  two  turn  link  at  the  cold  end  of  the 
rf  amplifier  input  tank-  That  stage  uses  a 
6BA6  tube  and  is  capacitive-coupled  to  the 
signal  grid  of  the  6BE6  mixer  in  the  next 
stage.  As  mentioned  before,  the  local 
oscillator  Signal  is  brought  from  the  6L6 
doubler  stage  output  to  the  injection  grid.  A 


TftANSMlT- 
MJXER 


TO 
ANTENNA 

I 


Fig.  7,  Harmonic  reducing  antenna  coupling  circuit 
for  output  of  transmit-mixer. 

small  (1.9  to  10  pF)  variable  capacitor 
enables  adjusting  the  inserted  rf  voltage  to 
a  value  that'll  give  one  milliampere  current 
through  the  20  kQ  gridleak.  The  circuit 
appears  in  Fig.  5, 

No  unusual  practices  are  involved  in  the 
receiving  section.  The  usual  precautions  are 
to  be  observed  in  the  rf  amplifier  stage  so  as 
to  prevent  oscillation. 

In  both  Figs.  3  and  4,  you'll  note  metering 
points,  sockets  are  provided  so  that  after  the 
removal  of  a  shorting  dual  plug,  meter  prods 
can  be  inserted  for  measurement  of  current. 
As  the  black  box  is  a  "tune  it  and  leave  it" 
device,  there  is  no  point  in  having  meters 
permanently  installed. 

Adjustment  and  Tuning 

As  in  usual  practice,  the  logical  place  to 
start  the  tuning  sequence  is  at  the  crystal 
oscillator  stage.  Old  timers  need  no  instruc- 
tion for  this  operation,  but  there's  a  whole 
crop  of  new  radio  amateurs  who've  been 
reared  on  vfo  transmitters,  so  I'll  mention  a 
few  basic  procedures,  The  stage  uses  no 
plate  metering,  as  the  grid  current  of  the 
following  doubler  stage  provides  a  much 
better  indication,  Tune  the  oscillator  plate 
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The  ID-1A  isn't  much  to  look  at. 


Until  you  look  into  it. 


The  HAL  ID-1  A  repeater  identifier 
was  designed  and  engineered  for 
commercial  service,  in  compli- 
ance with  FCC  identification  re- 
quirements. But  its  price  is  so 
attractive  that  radio  amateurs  inter- 
ested in  FM  are  buying  it,  too. 

The  heart  of  any  repeater  identi- 
fier is  its  Read-Only-Memory,  And 
inside  the  HAL  ID-1  A  is  a  unique 
ROM  —  one  you  can  easily  re- 
program  yourself,  should  you  need 
to  change  the  call  sign.  The 
ID-1A'S  ROM  capacity  holds  39 
dots,  dashes  and  spaces  — 
enough  for  "DE"  plus  the  call 
sign.  But  there's  a  lot  more  inside 
the  ID-1  A  than  thatTTL  IC's  are 
used  for  high  noise  and  tempera- 
ture immunity.  Accurate  timing 
is  assured  from  the  60  Hz  VAC  line 


source,  or  an  internal  oscillator 
—  when  the  unit  is  operating  on 
12  VDC,  And  there's  a  wide  selec- 
tion of  ID  time  intervals  available 
to  you  (the  factory-assembled 
set  is  programmed  for  3,  6,  12  or 
24-minute  ID  intervals).  Code 
speed  is  adjustable.  The  keyed 
audio  oscillator  includes  volume 
and  tone  controls,  with  a  low- 
impedance  output  for  driving  the 
transmitter  microphone  line  and 
a  2"  monitor  speaker.  And  there's 
a  rugged  transistor  switch  to 
actuate  the  transmitter  keying 
relay  or  other  controller. 

The  HAL  ID-1  A  is  available  fac- 
tory assembled  for  $1 15  or  as 
an  assembled  board/kit  including 
all  parts  external  to  the  board 
except  the  cabinet  for  $75.  Look 


into  it.  Better  yet,  order  yours 
today; 


I 
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HAL  Communications  Corp, 
Box  365.  Urbana,  111.61801 
Telephone:  (217)  359-7373 
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S (PC  Board/Parts) 
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□  Charge  Master  Charge  # 

□  Charge  BankAmericard  # 

M/C  Interbank  # __ 

Card  Exp,  date 


□  Please  send  me  the  HAL  catalog. 

i 

Name 
Address 

I   City/Slale/Z.p j 

|   AH  prices  include  U.S.A.  shipping,         j 
Add  S3  for  air  shipment. 
Illinois  res.  add  5%  sales  tax.  i 
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identifier.  Touch  a  button  and  "DE,"  followed  by  your 
call  is  automatically  transmitted.  And  you  can  add  two 
2-letter  characters  of  your  own,  e.g.,  "73  OM." 

Assembled,  the  MKB-1  costs  $250;  with  the  KB-ID 
option,  add  $40.  (We'll  program  your  call  into  the 


KB-ID  for  you.)  The 
MKB-1  kitis$170; 
with  the  KB-ID 
kit,  add  $29. 
Come  to  the  aid 
of  your  code  to- 
day —  and  enjoy 
CW  like  never 
before. 
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tank  for  maximum  grid  current,  then  tune  to 
either  side;  you'll  note  that  grid  current  falls 
off  more  rapidly  on  one  side.  Avoid  that 
side  of  maximum  grid  current,  and  detune 
slightly  to  the  other  side.  Then  snap  the 
plate  voltage  off  and  on.  The  probabilities 
are  that  the  oscillator  will  not  come  back 
on.  If  it  doesn't,  detune  a  bit  further  and  trv 
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Fig.  S,  Alternate  rf  linear  power  amplifier. 

again.  Continue  this  sequence  until  the 
oscillator  restarts  oscillation  every  time  the 
plate  voltage  is  applied. 

Because  of  the  use  of  link  coupling  to  the 
next  stage,  the  doubler  must  be  tuned  by 
noting  minimum  plate  current.  It's  quite 
possible  that  the  oscillator  stage  may  need  a 
bit  of  touch  up  tuning  after  the  doubler  has 
been  resonated. 

Input  tuning  for  the  transmit  mixer  stage 
is   conventional,    with   the   push-pull    grid 


circuit  being  resonated  for  maximum  grid 
current.  You  II  probably  want  to  short  out 
the  additional  250  kQ  grid  resistor  and 
measure  the  current  through  the  21  kQ 
portion  only.  The  two  6L6  tubes  used  in  the 
transmit  mixer  stage  need  between  4  and  6 
mA  grid  current  (though  21  kQ),  but  this  is 
not  critical  at  the  initial  tune  up.  If  the 
resonance  current  runs  much  higher  than 
this,  you  may  want  to  back  off  the  coupling 
link  from  the  cold  end  of  the  doubler  tank. 
Remember,  too,  that  the  whole  sequence 
very  probably  will  demand  touch  up  tuning 
after  the  two  plate  tanks  of  the  circuit  have 
been  adjusted. 

You're  ready  now  to  pipe  in  some  rf  from 
your  SSB  transceiver.  As  a  preliminary 
move,  it's  wise  to  set  the  transceiver  on 
14,156  kHz  and  tune  and  load  it  into  a 
dummy  load.  Then  reduce  the  rf  drive  so 
that  only  a  very  low  power  output  is  on  tap, 
Next,  remove  the  dummy  load  and  connect 
the  transceiver  to  the  tap  on  the  single- 
ended  tank.  With  a  mil  I iam meter  between 
the  cold  end  of  the  rfc  and  ground,  feed  rf 
into  the  coil  and  resonate  the  circuit  for 
maximum  current.  Go  back  and  reresonate 
and  reload  the  transceiver,  remembering  to 
keep  its  rf  output  low  enough  to  hold  the 
mixer  plate  current  to  no  more  than 
approximately  250  mA.  Only  a  tiny  fraction 
of  that  much  power  will  be  needed  to  excite 
the  Class  AB2  807s  in  the  linear  power 
amplifier. 

The   tuning   and    loading   of   the    linear 
amplifier  follows  familiar  procedures,  being 
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Fig.  9.  Possible  oscillator-driver  circuit  for  driving  transmit-mixer.  Component  values  will  depend  on 
individual  transistors  used. 
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Fig.  1 0.  Alternate  solid-state  receive  mixer  section. 


the  same  technique  you  employ  with  your 
transceiver.  Although  the  prototype  has 
provision  for  metering  the  plate  current,  this 
is  for  preliminary  adjustment  and  for  assur- 
ing that  maximum  currents  are  not 
exceeded.  Final  loading  should  be  done 
with  the  aid  of  some  sort  of  power,  voltage, 
or  current  indicator  in  the  antenna  circuit. 
The  too-popular  swr  meter  serves  well  in 
this  application.  Although  I  have  no  brief 
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for  swr  meters  in  their  usual  application 
[that  of  generating  wholly  needless  worry 
about  illusionary  losses  in  feedlines  that  are 
not  absolutely  flat),  they  do  have  one  legiti- 
mate field  of  use:  That  of  indicating  relative 
power  output. 

Some  sort  of  an  rf  signal  generator  comes 
in  handy  for  preliminary  alignment  of  the 
receive  rf  amplifier  and  mixer.  I  like  to  make 
final  touch  ups  with  off-the-air  signals.  As 
these  operations  are  quite  conventional,  I'll 
not  cover  them, 

Thus  far,  I've  described  only  the  limited- 
range  prototype.  Let's  consider  a  black  box 
for  another,  like,  say,  putting  your  SSB 
transceiver  on  the  1.8-2.0  MHz  band.  Many 
local  oscillator  and  SSB  inject  frequency 
combinations  are  possible,  but  one  needs  to 
consider  un desired  intermodulation  prod- 
ducts,  beats,  and  images.  If  you  were  to  run 
a  computer  program  on  all  of  the  unwanted 
possibilities,  you'd  become  convinced  that 
"you  just  can't  get  there  from  here/1  Cheer  up; 
the  same  computer  program  would  equally 
convince  you  that  no  superheterodyne  re- 
ceiver is  feasible  ,  .  ,  yet  we  use  them  every 
day.  So  don't  let  the  prophets  of  doom  tell 
you  that  it  can't  be  done! 

Let's  take  a  look  at  the  combination 
involving  a  local  oscillator  frequency  of  4.8 
MHz  and  an  SSB  injection  frequency  range 
of  7.0  to  7.2  MHz.  The  image  would  be  from 
11.8  to  12.0  MHz,  well  removed  from  the 
resonant  circuit  (1.8  to  2  0  MHz).  Doubling 
both  of  the  two  concerned  frequencies,  to 
see  what  their  harmonics  would  produce, 
gives  us  a  differency  frequency  of  4.4  to  4.8, 
again    well    within    the    safe    zone.     No 
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harmonic  of  the  local  oscillator  will  fall 
within  the  transceiver's  receiving  range  (70 
to  7.2  MHz.).  So,  it  would  appear,  the 
proposed  combination  is  practicable. 

For  getting  on  the  50  MHz  band,  a  local 
oscillator  frequency  of  29  MHz  offers  possi- 
bilities. By  using  an  SSB  injection  frequency 
of  21 .0  to  21 .45  MHz,  the  portion  of  the  6m 
band  most  used  for  SSB  can  be  covered.  To 
avoid  undesired  harmonics,  it's  advisable  to 
use  an  overtone  crystal  and  generate  the  LO 
frequency  directly  on  29  MHz  rather  than  to 
multiply  up  from  a  lower  frequency.  Be- 
cause   of    the    dual    tuned    circuits,     the 


potentially-troublesome  harmonic  of  29 
MHz  (at  48  MHz)  is  greatly  attenuated. 

Although  SSB  transceivers  for  the  Citizens 
Radio  Service  are  crystal-controlled  on 
channelized  frequencies,  they  have  some 
useful  possibilities  for  use  on  spot  frequen- 
cies such  as  amateur  nets,  MARS,  CAP,  etc. 

The  black  box  can  be  used  for  putting  the 
CB  rig  to  some  use  other  than  helloing  "Hot 
Lips/'  'The  Green  Dragon,"  and  other  such 
luminaries.  Let's  consider,  for  instance, 
putting  such  a  transceiver  on  the  AF  MARS 
frequency  of  7305  kHz-  Fig.  6  gives  the 
block  diagram  with  the  suitable  frequen- 
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Fig,  1 L  Power  supply  for  black  box  high-level  frequency  converter. 
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cies.  Note  that  it  shows  two  amplifying 
stages  after  the  transmit  mixer.  For 
moderate  power,  only  one  of  these  would 
be  needed,  but  if  you're  one  of  those  whose 
souls  expand  only  upon  reception  of  "40 
over  9"  (whatever  that  may  mean!)  reports, 
you  may  desire  an  additional  stage.  The 
block  diagram  does  not  repeat  information 
given  in  text  or  diagrams  shown  earlier,  as 
you  can  readily  adapt  such  data  to  the  new 
situation. 

Now,  let's  think  of  how  one  might  want  to 
build  a  black  box  using  modern  com- 
ponents. 

The  first  step  would  be  to  make  a  decision 
as  to  what  power  output  would  be  accepta- 
ble. The  output  of  the  transmit  mixer  is 
considerable.  Will  that  suffice?  If  you  decide 
that  it  will,  consider  the  output  and  an- 
tenna-matching circuit  drawn  in  Fig.  7.  I've 
used  it,  and  it  gives  very  satisfactory  discrim- 
ination against  undesired  frequencies  (har- 
monics, beats,  etc.).  By  deleting  the  power 
amplifier,  you  also  delete  a  bulky  and  heavy 
power  supply.  The  relay  power  supply  could 
provide  all  needed  voltage  for  solid-state  LO 
and  receive  mixer  chains.  This  is  an  attrac- 
tive thought,  especially  in  light  of  the 
current  interest  in  QRP  and  even  QRPP 
transmitters.  Then  too,  there  are  linear 
amplifiers  available  (or  easily  built)  that 
need  only  a  few  watts  of  rf  power  input  to 
develop  a  quite  respectable  power  output. 
Perhaps  you'd  like  to  design  your  black  box 
with  this  thought  in  mind. 

Should  you  however,  opt  for  higher 
power  from  the  black  box,  only  one  HV 
power  supply  would  be  needed,  that  for  the 
PA  stage.  Low  level  stages  could  all  be 
solid  state. 

A  modern  power  amplifier  stage,  suitable 
to  follow  the  transmit  mixer,  has  been 
described  in  several  magazines.  A  good  one 
was  by  Pat  Hawker  in  the  Technical  Topics 
section  of  the  December  1972  issue  of  Radio 
Communication.  The  circuit  in  simplified 
form,  is  reproduced  in  Fig.  8.  This 
grounded-grid  6LF6  linear  amplifier  can 
make  full  use  of  the  rather  powerful  output 
of  the  transmit  mixer  and  even  ;et  some  of  it 
feed  through  to  the  antenna.  No  values  of 
components  are  shown  in  the  circuit,  as 
they  are  conventional.  Just  remember  to  use 
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plenty  of  capacitance  in  the  tuned  circuit 
and  to  use  low-inductance  bypass  capaci- 
tors. Some  persons  worry  about  high  circa* 
tating  in  a  tank  with  high  C,  but  it's  better  to 
have  that  rf  heating  a  tank  coil  than  burning 
the  ears  of  an  FCC  monitor  a  thousand  miles 
away! 

Harking  back  to  the  solid-state  theme, 
Fig.  9  suggests  a  circuit  for  the  local 
oscillator  portion.  This  is  one  I've  used  in  a 
small  transmitter  while  experimenting  with 
QRPP  rigs.  No  component  values  are  given. 
This  omission  is  deliberate.  Other  than  for 
the  decoupling  resistors,  R4,  Rfil  and  R^), 
which  can  have  any  value  between  100  and 
1000  Ohms,  each  resistor  needs  to  have  its 
value  determined  by  the  characteristics  of 
its  associated  transistor.  To  a  lesser  degree, 
the  same  considerations  apply  to  C*|,  C2, 
and  C3,  as  well  as  to  the  position  of  the  tap 
on  each  inductor  and  the  number  of  turns  in 
the  associated  secondaries.  Transistors  do 
not  lend  themselves  to  "cookbook" 
construction  practices.  The  builder  needs  to 
know  how  to  (and  have  the  necessary 
equipment  to)  do  a  bit  of  experimental  de- 
termination. 

For  the  receive  mixer  portion,  Fig,  10 
presents  a  standard  circuit^,  modified  only 
to  permit  the  use  of  a  grounded-positive 
power  supply,  This  is  done  so  that  bias  and 
relay  power  supply  can  be  used  for  the 
solid-state  sections.  A  resistor  and  a  zener 
diode  can  perform  the  double  duty  of  drop- 
ping the  voltage  to  a  suitable  figure  and  also 
holding  it  to  that  value. 

The  last  illustration,  that  of  Fig.  11,  is  the 
rather  complex  power  and  relay  circuit  I 
used  in  the  prototype. 

The  uses  of  a  black  box  are  many  and 
varied.  It's  easy  to  build  and  even  easier  to 
use.  Build  one  and  increase  the  versatility  of 
your  equipment, 

W5/J 
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FOOTNOTES 

1  Ralph  S,  Carson,  Chapter  10.  Principles  of  Applied 
Electronics,  McGraw-Hill  Book  Co.,  Inc  ,  1961, 

2  Doug  DeMaw,    The  DC  80-10  Receiver;"  May  1969 
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707  (MAN  1  rppfr 


5    25  ti 

25  « ..0/11  00 

30  M,  3/01  00 

60  ■■ 

3  05  m 

3  or  mo**    1  4$  M 

3  a*  mm   2  50  h 

3  25  m 


Opto  Isolators 


MCA  7  70 
MC0  2 
MCT  2 


Dart  mfWi 

DKidn 

TiBiiiiilw 


Untested  IC's 


UNTESTED  MOS 

MM1AQ3  107*4-1. 
MM14Q4  102*  oil 
MOCOi]      102*  bit' 


dltll: 


DIP  TO  5  55 1 
CMP  TO*  25. 
7TOS  75 1 


512tH*dviw 

4«ll»M««r 

Outt  37bti  rtpTv  tMl  m*h«-         TOO  JO  M 

Duet  5<f72,'BO*f1  imt<  DIP  35  h 

mill  refnter 

MOS  Shift  fltyu1»pi  2500  Etriet 

2502  25Ce  2509  2510  2511    2510   7519  7521   2522 

UntBtted  iMonth  4/1  0(1 


Grab  Bag  SpKuh 

10  Atwtrd  TtLi  IdifH^ 

25  Aaaned  DTLt  Idtpi^ 


SI  OO/bef 

SI  00 -dm 


1101 
1103 
0780 

raja 

0223 


Memories 


ZMboRAMMOS  [?5011 

$2150*1 

1024  fail  RAM  M03 

7  95  m 

107*  ti.t  RAM  16  pin 

l.nw  |j»wa-r  coniutnpiion 

5.95  ci 

B4  bif  RAM  TTL 

3.7&H 

Pruqi jrr»mit>l<  ROM 

5.95  fli 

ON  ORDERS  OVER  S25.00  DEDUCT  10% 

Satisfaction  guaranteed.  AM  items  except  as  noted  are  fully  tested.  Minimum  order 
$5,00  prepaid  in  U.S.  and  Canada,  Calif,  residents  add  sates  tax.  Orders  filled 
within  three  days  from  receipt 

INTERNATIONAL  ELECTRONICS  UNLIMITED 
P.O.  BOX  1708         •         Monterey,  Calif.  93940 
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R.Davis  W4RMD/9 
20  Para  dise  Lane 
Chicago  IL   60601 


HOW 


TO 


MAKE 


THE 


HOW- TO  s 


WORK 


N—  — ow  that  the  economy  is  on  the 
down-turn,  it  behooves  us  to  turn-up 
our  equipment  on  a  "do-it-yourself"  basis. 
No  more  heavy  cash  outlays  for  the  out- 
rageously expensive  components  such  as 
are  advertised  in  73  Magazine,  Build  it 
yourself,  men! 

I  have  found  over  the  years  that  dealing 
with  the  obvious  ramifications  of  micro- 
farads vs  ohms  that  when  you  have  a  mho 
situation,  the  correct  way  to  solve  the 
problem  is  to  look  in  your  junkbox  (every 
last  right-thinking,  God-fearing,  lover-of 
America  has  a  junkbox,  right?).  As  you 
delve  into  the  junkbox,  be  alert  for  stray 
units  of  line-to-ground,  since  there  is  a 
potential  danger  there  over  a  period  of 
time. 

First,  take  your  microfarad  and  place  it 
in  its  proper  perspective  to  the  reactance  of 
4.86   MHz.   Now  that  it   is  lined  up,  it  is 


time  to  take  stock  of  the  main  transmitter. 
The  network  tuning  capacitor  and  the 
loading  capacitor  have  filament  chokes  on 
the  secondary  leads  to  the  windings. 

Now  it  is  time  for  the  second  step 
.  •  ■  tread  carefully,  for  here  we  run  into 
resistors  across  the  coils  in  parasitic  oscilla- 
tions. The  propagation  velocity  in  de- 
ciduous areas  has  a  greater  units  of  measure 
than  integrated    voltmeters.   Try  out  your 

resistor,  then  short  out  the  if  and  eliminate 
the  drive.  If  you  have  no  power  supply  to 
the  audio  stage,  the  transmit  switchboard 
will  give  you  a  functional  transformer. 

Centertap  the  ac  line  to  the  low  voltage 
circuit  on  the  lead-in  relay  and  attach  your 
diodes. 

Eureka! 

We    will    take    up    the    deliverance   of 

TTr^lXjuiV^TT  next  month. 

W4RMD/9 
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For  the  most  powerful  antennas  under  the  sun 


the 

2  Meter  Fixed  Station 


268 


Designed  for  the  man  who  demands  professional  standards  in 
2  meter  equipment.  REPEATER  LINE  fixed  station  antennas 
are  the  2  meter  HAM's  dream  come  true.  With  everything  you 
need  for  top  fixed  station  performance. .  .toughness,  efficiency 
and  the  gain  to  gain  access  to  distant  repeaters  with  ease. 
Work  many  stations,  fixed  or  mobile,  without  access  to  a 
repeater. 

The  right  antennas  for  the  new  FM  transceivers... or  any  2 
meter  fixed  station. 

REPEATER  LINE  Fixed  Station  Antennas 

Tough,  high  efficiency  antennas  with  a  long,  low  radiation.  For 
the  top  signal  and  reception  you  want... and  the  top  perfor- 
mance your  transceiver's  ready  to  deliver. 


267 


W 


231  15  element  high  performance 
beam.  17.8  db  gain.  Coaxial  balun. 
Beta  Match.  Unidirectional.  Boom 
length  28'.  VSWR  1.5:1  52  ohm 
feedpoint.  Extra -strength  heavy 
wall  commercial  aluminum  tubing. 

267  Standard  1/4  wave  ground 
plane.  May  be  precision  tuned  to 
any  discrete  frequency  between 
1 08  and  450  MHz.  Takes  maximum 
legal  power.  Accepts  PL-259.  Con- 
structed of  heavy  gauge  seamless 
aluminum  tubing. 


268  For  repeater  use.  Special  stacked  4  dipole  configuration. 
9.5  db  offset  gain.  6.1  db  omnidirectional  gain.  Heavy  wall 
commercial  type  construction.  144  thru  174  MHz.  1.5:1  VSWR 
over  15  MHz  bandwidth  eliminates  field  tuning.  Extreme  band- 
width great  for  repeater  use.  Center  fed  for  best  low  angle 
radiation.  DC  ground.  Complete  with  plated  steel  mounting 


from 

Antennas  with  real  PUNCH! 


340 


341 


340  3  element  high  perfor- 
mance beam.  9  db  gain.  Co- 
axial balun.  Special  VHF 
Beta  Match  configuration. 
Unidirectional  pattern. 
VSWR  1.5:1.  52  ohm  imped- 
ance. Heavy  gauge  alumi- 
num tubing  and  tough  alumi- 
num rod  construction. 

341  8  element  high  perfor- 
mance beam.  14.5  db  gain. 
Coaxial  balun.  VHF  Beta 
Match.  Unidirectional.  Boom 
length  14'.  VSWR  1.5:1.  52 
ohm  feedpoint.  Heavy  gauge 
commercial  type  aluminum 
construction. 


338  Colinear  ground  plane.  3.4  db  gain 
omnidirectionally.  Vertically  polarized. 
52  ohm  match.  Radiator  of  seamless 
aluminum  tubing;  radials  of  solid  alumi- 
num rod.  VSWR  less  than  1.5:1.  All  steel 
parts  iridite  treated.  Accepts  PL-259. 

362  SJ2S4  high  performance  all-driven 
stacked  array.  4  vertically  polarized  di- 
poles.  6.2  omnidirectional  gain.  52  ohm. 
May  be  mounted  on  mast  or  roof  saddle. 
Unique  phasing  and  matching  harness 
for  perfect  parallel  phase  relationship. 
Center  fed.  Broad  band  response.  DC 
ground. 


WRITE  FOR  DETAILS 

For  top  fixed  station  performance  on  2  meters... 

THE  REPEATER  LINE 

HY-GAIN  ELECTRONICS  CORPORATION 

P.  O.  Box  5407-  GF  Lincoln.  Nebraska  68505 


362 


338 


Dept.  CD   8601  Northeast  Highway  Six 
402/464-9151 


Lincoln,  NE  68507 
Telex  48-6424 


CHARGE  IT 
ON 


^ 


THE  INTERBANK  CARD 


CALL 
FREE 


TOLL 

FREE 

NUMBER 

(Continental  48  States) 

800 
325-3636 

MO  CUSTOMERS  CALL 

314-993-6060 

COLLECT 


CHARGE  IT 
ON 


BANKAMERICARD 


ive&e. 


-me  mM 


CALL 


TRADE 

ON 

NEW 


CALL 

Bill  Du  Bord,  W0KF 


TRADE 

ON 
USED 


(9A.M.  -5P.M.  Central,  Closed  Sunday  and  Monday) 

FOR 
A  SQUARE  DEAL 


DRAKE 

TEMPO/ONE 

HALLICRAFTERS 

CLEGG 

STANDARD 


YAESU 

SWAN 

COLLINS 

KENWOOD 

REGENCY 


We  carry  all  major  brands  and  a  large 
stock  of  used  reconditioned  equipment 

SEND  STAMP  FOR  USED  LIST 

HAM  RADIO  CENTER  INC. 


8342  OLIVE  BL. 


ST.  LOUIS,  MO  63132 


Jack  Dolcourt  WAQPFC 
11450  West  Colfax  Ave. 
Lake  wood  CO  80215 
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ay  by  day,  single  sideband  (SSB)  be- 
comes increasingly  popular  on  the  hf 
bands,  and  yet  SSB  is  slow  in  coming  to  the 
2m  band,  probably  due  to  the  lack  of 
commercially  built  equipment.  With  a  well- 
provisioned  junkbox,  a  few  dollars  and  a 
week  end  or  so,  you  can  come  up  with  a 
gizmo  which  will  confuse  and  amaze  your 
fellow  hams  —  2m  SSB,  By  selecting  the 
proper  functions  on  your  10m  SSB  transmit- 
ter, you  can  transmit  carrier  controlled  AM, 
SSB  or  whatever  your  transmitter  is  capable 
of  producing.  For  the  power  mad,  the 
output  of  the  2m  transmitting  converter  can 
be  connected  to  a  linear  amplifier.  Here's 
what  to  do. 

Principle 

Heterodyning  is  the  basis  of  all  frequency 
conversion,  and  it  occurs  when  two  frequen- 
cies (Fl  and  F2)  are  combined  in  a  non- 
linear device.  Four  frequencies  result  -  the 
original  two,  and  two  new  frequencies,  Fl  + 
F2  and  F2  -  Fl.  If  we  take  a  28  MHz  SSB 
signal   (Fl)   and    mix  in  a    116   MHz  crystal 


controlled  signal,  these  four  frequencies  ap- 
pear: 

28  MHz/SSB(l  1  » 

116  mhz(f:> 

88  MHZ/SSBCF2  -  Fl) 
144  MHz/SSBll -'2  +  Fli 
Because  of  the  high-Q  mixer  plate  tank 
circuit,  the  only  signal  present  at  significant 
strength  is  144  MHz,  This  (ransmitting  con- 
verter can  be  modified  to  up-convert  from 
other  bands  by  retiming  L1/C9,  L3/C10, 
L4/C11,  L10/C4  and  L5/C6  resonant  cir- 
cuits, and  altering  the  crystal  frequency  (Fx) 
using  the  formula: 

Fx  =  144  —  SSB  frequency  from  exciter/2 
In  all  cases,  though,  good  circuit  design 
dictates  that  the  image  frequency  should  be 
sufficiently  removed  from  the  desired  fre- 
quency to  achieve  sufficient  attenuation. 
(Consider  the  hypothetical  up-conversion 
from  75m  to  2m,  The  separation  of  the 
desired  frequency  and  the  image  frequency 
is  only  8  MHz  and  both  signals  would  be 
passed  into  the  output  jack.) 
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The  Circuit 

Now  let's  consider  our  transmitting  con- 
verter in  three  parts:  ( 1 )  local  oscillator- 
injection  circuit,  (2)  mixer  circuit  and  (3) 
linear  amplifier  circuit.  Although  other  tubes 
could  have  been  used  for  the  mixer,  a  6360 
dual  tetrode  was  chosen  for  its  efficiency 
and  relatively  high  output.  With  a  certain 
amount  of  redesign,  a  5763,  6ARI  I  (com- 
paction) or  some  other  VHF  tube  could  be 
used  with  reduced  output  or  possibly  in- 
creased distortion.  The  mixer  circuit  itself  is, 
in  reality,  only  a  non-linear  amplifier  with 
the  local  oscillator  signal  injected  into  the 
control  grids,  and  the  SSB  signal  injected 
into  the  cathode.  If  a  pentode  (such  as  a 
5763)  is  used,  and  if  the  absolute  minimum 
distortion  is  required,  the  SSB  signal  may  be 
injected  into  the  suppressor  grid1  ,  But  be 
careful  -  the  suppressor  grid  can  be  easily 
saturated  with  too  much  SSB.  It  is  for  this 
reason  the  design  incorporates  cathode  injec- 
tion. 

The  International  Crystal  OX-HI  kit  was 
selected  for  the  local  oscillator  because  of  its 
dependability  and  its  price  advantage2,  The 
output  of  this  oscillator  is  doubled  and 
amplified  in  an  RCA  40236  transistor.  The 
40236's  emitter-base  junction  is  biased  to 
act  as  a  diode  clou  bier,  and  the  base-collect*  r 
junction  is  biased  so  that  the  whole  unit 
amplifies  the  doubled  signal.  But  why  not 
experiment  a  bit  and  try  using  the  RCA  CA 
302 8 A  integrated  circuit  as  the  frequency 
doubier?  One  possible  circuit  configuration 
is  shown  in  Fig.  1 .  The  output  of  the  40236 
is  amplified  by  two  2N706A*s,  which  pro- 
vide sufficient  grid  drive  to  the  mixer  tube. 


Closeup  of  printed  circuit  board  which  contains 
frequency  multiplier,  driver  and  voltage  triples 


Side  view  of  transverter.  Tube  shields  removed. 
OX-HI  crystal  oscillator  at  right  side  of  photo. 
Note  RCA  type  phono  jacks  used  for  cathode 
current  monitoring. 

These  transistors  tend  to  become  a  bit  warm, 
and  if  you  are  sensitive  about  your  transis- 
tors health,  place  a  2212  resistor  in  series 
with  the  emitter  lead.  Remember  to  bypass. 
The  price  of  VHF  rf  power  transistors  is 
dropping,  so  soon  it  should  be  economically 
feasible  to  construct  a  completely  solid-state 
transverter.  Some  transistors  that  are  already 
reasonably  priced  are  Motorola's  2N3375, 
2N3553,  2N2632  and  2N3961  and  RCA's 
402803 . 

Construction 

The  2m  transmitting  converter  has  been 
constructed  with  compactness,  considerable 
shielding  and  short  lead  length  in  mind.  It 
can  be  easily  built  in  a  8x3x214  in,  minibox 
(LMB  137).  As  shown  in  the  photographs, 
there  is  plenty  of  room,  so  parts  layout  is 
not  critical  as  long  as  good  VHF  construc- 
tion practices  are  followed. 

The  6360  mixer  radiates  28  MHz  like 
crazy,  so  a  tube  shield  is  required.  Unfor- 
tunately, the  6360  is  a  tall  tube,  so  some 
sort  of  a  homebrew  tube  shield  must  be 
made;  for  this  purpose  Reynolds  do  it 
yourself  aluminum  works  well.  The  tube 
shield  tends  to  detune  the  mixer,  so  perhaps 
a  better  method  is  to  make  an  enclosure 
from  perforated  aluminum  sheet,  and  place 
this  enclosure  over  the  top  of  the  minibox. 
Also  note  the  RCA  phono  jacks  that  are 
used  to  monitor  cathode  current.  After 
alignment,  shorted  phono  plugs  should  be 
inserted  into  these  jacks. 

In  order  to  simplify  construction,  a 
22.5V  battery  is  included  inside  the  trans- 
verter  cabinet    to  provide  both   mixer  and 
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Fig.  I.  Integrated  circuit  doubler-amplifier. 

linear  amplifier  bias  voltage.  By  mounting  a 
1 000  pF  feedthrough  capacitor  (C22)  on  the 
minibox  wall  and  clipping  off  the  external 
lead,  battery  condition  can  be  checked 
periodically  without  having  to  dismantle  the 
unit.  Because  grid  current  is  low,  the  battery 
should  last  a  long  time.  Skeptics  may  prefer 
to  use  an  external  bias  supply.  Located 
inside  the  transverter  cabinet  is  a  full  wave 
voltage  tripler,  which  provides  the  various 
operating  voltages  for  the  transistors.  The 
voltage  tripler,  frequency  doubler,  and  driver 
stages  can  be  preassembled  on  an  etched 
printed  circuit  board,  and  then  mounted 
inside  the  converter  cabinet. 


Interior  view  of  transverter. 

Input  SSB  Signal 

Because  the  power  output  from  most  hf 
exciters  is  in  the  200-500 W  (PEP)  range, 
the  28  MHz/SSB  signal  level  must  be  dras- 
tically reduced  before  it  is  injected  into  the 
mixer.  There  are  two  methods  of  doing  this, 
each  of  which  has  merit.  Method  one  (per- 
haps the  best)  is  to  remove  the  plate  and 
screen  voltages  from  the  final  amplifier  tubes 
in  the  exciter.  Then  the  rf  injection  can  be 


v[{f  CONVERTERS 


START 
HEARING  the 
WEAK  ONES 


Very  sensitive  crystal  controlled  converters  for  receiving  the  VHF  bands  with 
your  present  receiver  or  transceiver.  Ideal  for  DX,  FM,  Satellite-  reception  or 
for  just  talking  to  the  gang.  All  have  built-in  supplies  for  operation  from 
either  117  VAC  or  12  VDC  10  Meter  output  is  standard.  Beautifully  built 
and  carefully  retted  with  modem  equipment 


50  CA,  50  -  52  MHi 

144  CA,  144  -  148  MHz 
220  C A,  220- 225  MH; 
432  CA,  432 -436  MHz 


» »  *  * 


.  ..    .  $85,00 

$85,00 

S85.00 

.  » .  * .  $85.00 


JAN  EL  can  also  supply  a  wide  variety  of  receiving  equipment  for  industrial 
applications*  Write  or  call  for  details. 

All  items  are  postpaid  and  guaranteed.  Ptease  order  direct  or  write  for  our 
free  catalog. 


ALSO  -  We  stock  a  full  line  of  sensitive  PRE  AMPS! 


^ 


A1 


n 


Q& 


laboratories 


BOX  112,  SUCCASUNNA,  NJ  07876 
Telephone;  201  534  6521 


ECM  5A   FM   Modulation  Meter 

NEW 
FOR   74 


Only  $££00 


less  batteries 
and  Crystal 


Reads  0- IS  kHz 

Opejaies30-5QQMHz 

Crystal  controlled  for  fist 

and  easy  operation 

Peak  leading 

Accurate  within  1  kHz  at  IS  kHl 


Phone  or  write  "Skip"  W9HAK 

for  complete  information  Dial  812-476-2121 

Order  I  n  fo:    Sent/  check  or  money  order  for  SB5.00  flftfs  $ 1 .50  for 
shtpfttny.  Indiana  residents  add  4%  sales  tax.  Crystals  f Of  146.34  MH/ at 
S3. 95  each.  Alt  Dther  freaks:  $7.  W  each, 

GIVE  YOUR  P/C  BOARDS  THE  PROFESSIONAL  TOUCH  ' 

Professional  plating  solution  -Plate  your  p/c  boards  with  a  shiny  coating 
of  tin  and  lead.  Used  by  major  manufacturers  Easy  to  use.  Enough  to 
plate  438  sq,  in,  .......  .  only  $3.50. 

Professional  cleaning  solution  -  Solder  flux  left  on  your  completed  p/c 
boards  is  unsightly  Wash  away  excess  flux,  grease,  wax,  etc  Completely 
sale.  16  oz.  bottle,  at  least  a  one  year  supply  only  S3.50* 


SAVE  S  $  S  S      Order  more  than  one  and  tfodut  t  50rf  from  each,    NO  L IM !  T 

TRY  THESE  ONE  EVENING  PROJECTS  FOR  FUN  ! 

*  ECM- 100  Module  Kit 

100  kHz  crystal  oscillator  with  super  harmonic  intensifier  produces  useful 
harmonics  la  500  MHz.  Makes  excellent  frequency  standard  or  clock  for 
digital  projects.  TTL  compatible  Complete  kit  with  crystal 
......  ...  .$14.95.  wired  and  tested  $19,95 

*  ECM- 105  Power  Supply  Module  Kit 

5  volt,    1    amp    re^i fated  power  supply  module  with  automatic  current 
limiting  and  thermal  shutdown  protection.  Complete  kit 

. , SI 2. 95.  wired  and  tested  S  15.95 


^     +    ■     *    * 


ORDER  INFO  FOR  CHEMICALS  AND  KITS    ADD  Si  for  shipping 

SATISFACTION  GUARANTEE^ 


ECM  Corporation 
4 1  ?  H  Weinhach  Avt\ 
EvansviNe,  InrJ         -1771 1 
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APRIL  SPECIAL 


BILL   GODBOUT  ELECTRONICS 
BOX  2673,  OAKLAND  AIRPORT,  CA  94614 


COLLINS  MECHANICAL  FILTER, 
455  MHz,  TYPE  F465Y1Q0 

$7.50(limited  quantity) 


POLAR  MEMORY  1  x  256  bit  74200 $9.50 

MOS  DYNAMIC  MEMORY  1  x  1 024  bit  MM5260 $5.00 

1000  ASSORTED   RESISTORS,   CAPACITORS,    DIODES   including 
over  100  TTL,  DTL  &  Linear  ICs  on  pc  boards 

(include  postage  for  4  lbs.)$10.00 

12  Volt  Power  Supply   $17.95 

LI  VI  OUi/l\  O  V     I /A     \lu     ■«■*«■  *••••■  ■  •  ........   ■  •  .  ■   ,   .   .  •  .  *   »  yZiUU 

LM320KNEG  Reg  available  in  5V  12V  &  15V $2.25 

LM  340K  POS  Reg  available  in  6V  8V  &  15V   $2.25 

4194  TK  adjustable  dual  tracking  reg  8V  T066 $3.90 

4195  TK  dual  tracking  reg  T066 $3.40 

SUPER  MEMORY  Static  N  MOS  1  x  1024  bit.  Runs  on  single^  5  Volt 
supply,  with  data  sheet,  type  2102 $16.50 

SPECIAL   5316  Alarm  Clock  Chip  with  four  decimal  .3  inch   LED 
Readouts  and  driver  transistors,  with  schematic $17.50 

ICs,  most  TTL  &  LINEAR  in  stock  -  Send  stamp  for  FREE  Catalog 


CMOS  DIGITAL 

CD4011 

.60 

74C00 

.60 

CD4042 

2.95 

CD4012 

.60 

74C02 

.60 

CD4044 

2.95 

CD4013 

1.25 

74C04 

.85 

CD4049 

1.25 

CD4014 

4.00 

74C10 

.60 

CD4050 

1.25 

CD4015 

400 

74C20 

.60 

CD4116 

1.50 

CD4016 

1.25 

74C73 

1 .65 

CD4017 

3.20 

74C74 

1.25 

LINEAR 

CD4018 
CD4019 
CD4020 

5.00 
1,35 
5.50 

74C76 

74C107 

74C151 

1.75 
1.75 
3.30 

i. —  I  ■  ■  ■—  r   i  i  l 

LM370 

LM371 
LM372 

1.25 

1.25  Replaces  HEP  590 

1.25 

CD4021 

4.00 

74C160 

3.25 

LM374 

2.00 

CD4023 

.60 

74C161 

3.25 

LM382 

1.75 

CD4024 

3.00 

74C162 

3.25 

555 

1.00 

CD4025 

.60 

74C163 

3.25 

556 

1.60 

CD4027 

1.75 

74C195 

3.15 

74 1T 

-50 

CD4029 

6.00 

CD4001 

.60 

741  Mini  .45  10/3.95 

CD4030 

1.20 

CD4002 

.60 

CA3028 

.75 

CD4035 

2.95 

CD4008 

4.00 

CA3065 

.75 

CD4037 

2.95 

CD4009 

.95 

CA3086 

.45 

CD4040 

5.00 

CD4010 

1.00 

5558 

1.00 

ALL  ITEMS  IN  STOCK  and  will  be  shipped  within  24  working  hours  of  receipt  of  order! 

Include  50d  postage  and  handling  on  orders  under  $10.00 

Sorry,  NO  C.O.D/s.  CALIFORNIA  RESIDENTS  ADD  sales  tax. 


End  view  of  transverter.  Note  feed  through  C22  on 
minibox    wall    where    battery    voltage    can     be 

checked. 

taken  from  the  exciter  driver  stage  through  a 
small  (say  100  pF)  capacitor.  To  be  really 
tricky  ,  the  screen  and  plate  voltages  used  to 
power  the  finals  can  now  be  used  to  run  a 
medium  power  2m  linear  amplifier.  But  the 
main  disadvantage  of  this  method  is  that  the 
modification  to  the  exciter  is  cumbersome 
to  perform,  and  gives  rise  to  method  two 
(presently  used  by  me),  Here,  excess  power 
is  dissipated  in  a  dummy  load  (such  as  a 
Heathkit  Cantenna).  Drive  is  taken  from  the 
dummy  load  through  a  small  fixed  silvered 
mica  capacitor,  roughly  50  pF.  This  value  is 
a  bit  critical,  and  it  depends  on  the  power 


r 


28 


MHz 


*■  SEE  TEXT  FOR  VALUE 
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2N706A 
DRIVER 


I 


116 
MHz 


40236 
DOUBLER 


I 


ox 

HI 

osc 


TRANSMITTING  CONVERTER 


Fig.  2.  Block  diagram, 

output  of  the  SSB  exciter;  the  exact  value 
must  be  chosen  by  trial  and  error  so  that 
maximum  mixer  cathode  current  is  about  40 
/iA.  For  a  rough  approximation ,  there 
should  be  enough  28  MHz/SSB  signal  to 
light  a  No.  47  pilot  lamp  to  full  brilliance 


OUTPUT 


Fig.  3. 
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CW  FILTER 

We  have  what  we  think  is  the  finest  CW  Hit  jble  anywhere  The  80 

Hi  selet  th  its  steep  sided  Sfcirtt  wilt  allow  you  to  OKik  out  one 

signal  and  eliminate  all  other  QRM  and  QftN.  Simply  plug  it  into  the 
phone  jack    or  connect   it   to  the  speaker   terminals  of  any  re< 
transceiver  and  use  headphones,  small  sneaker,  ot  speaker  amplifier.  Betitv 
vet.  conned  it  hetween  any  audio  stages  io  rake  advantage  of  the  built   n 
receiver  and  audio  dmptifttr 


M^ 


SPECIFICATIONS 

BANDWIDTH  m  Hi    t  10  Hz.  180  Hi  Switch  selectable! 

SKIRT    REJECTION     At    least    60    db    down    1    octave    from   center 
frequency  for  80  H-f  bandwrdr- 

CENTER  FREQUENCY    750  Hz 

INSERTION  LOSS   None   Typical  gain  12  at  180  Hi  BW,  1  5  al  110  Hi 
BW.  2,4  at  80  H/  BW 

INDIVIDUAL  STAGE  Q   4  Cmimmi/es  f  ingmg) 

IMPEDANCE  LEVELS   No  impedance  matching  required 

POWER  REQUIRED       CWF  2BX  standard  9  volt  transistor  radio 

battery 

DIMENSIONS  CWF  2BX  .  ,  .  4"  x  2%"  x  2  3  16"  (black  winkle  steel  top. 
white  aluminum  Imitorn,  rubber  feet) 


TRY  this  fantastic  CW  filter-  If  you  don't  think  it  is  the  best  you  have 
ever  used,  ask  lor  your  money  back.  We  will  cheerfully  refund  it  These 
filters  carry  a  full  one  year  warranty, 


New  Model  CWF  2BX      filO      95 

Ready  to  u it-        ()tt>d$e  include  St  QO poujqt* 


Wrne  to*  FRit  btodtttrm  ami  mjg&mc  frit  report!.  Other  W  active  filths 
av&tebte   CWtnttii  h/ter  i  2 '"i.laito  aaa,  ttngh  p*ss;and mtfe  bandpass  hi  ten. 

Aut&&  ampUfmn:  V  I,  ?  *v*nx  Crystal  calibrator 

MFJ  ENTERPRISES 

P.  O.  Box  494.  Mississippi  Stale.  MS  39762 


CO  L  UMBIA  PA  YS  TOP  $$$! 
We  need  these  today  -  now! 

*  SP-600  JX  HAMMERLUlMD  RECVRS 

•  618T  COLLINS  TRANSCEIVERS 

P.S.  We're  also  hungry  for:  Bendix,  Collins, 
Tektronix,  H-P,  etc.  lab  equipment;  late  model 
military  elec.  for  ground,  sea,  air;  other  good 
gear.  We  pay  freight!  Airmail  cond.  &  $$— 
wanted  today  —  NOW!  We're  desperate! 

COLUMBIA  ELECTRONIC  SALES,  INC. 

Box  9266-A;  No.  Hollywood,  CA  91609 
Phone:  (213)764-9030 


di&ptjojy 


with    p/iidLe 


Every  ham  should  have  his  call 
on  display  in  the  shack  Display 
Your  Call  with  ihi$  attractive 
engraved  s«gn,  White  letters  on 
handsome  11.  x  6'"  black  or 
walnui  p'aque.  Gold,  metal  stand 
included. 


S3. 95  each.  Money  ^funded  if  riot  satisfied  S&nd  check  or 
Money  Order  and  ct/t  to 


J.C.Monroe,  K6BHH 

P.O   BOX634A        CARMICHAEL,  CALIFORNIA  95608 


Bottom  view  of  transverter. 


(2— 3W  PEP).  A  resistive  L  pad  should  also 
work  well4.  This  method  is  wasteful  and 
somewhat  brute  force,  but  it  does  allow  the 
immediate  switching  of  the  SSB  exciter  from 
the  hf  bands  to  2m. 

Tuneup 

All  circuits  are  first  adjusted  to  approxi- 
mate resonance  using  a  grid  dip  meter.  If  the 
doubter  and  driver  stages  are  assembled  on 
the  printed  circuit  board,  they  can  be 
peaked  before  this  module  is  incorporated 
into  the  minibox.  The  mixer  cathode  current 
is  monitored  using  an  RCA  phono  plug,  and 
should  be  approximately  10  jJiA  (no  signal). 
SSB  voice  peaks  should  drive  the  mixer 
current  to  30-40  fiA.  The  whole  unit, 
including  linear  amplifier  stage,  is  then  tuned 
to  give  maximum  output  on  two  meters. 

Results 

Most  construction  articles  end  by  telling 
of  the  unbelievably  fantastic  feats  which 
were  accomplished  using  the  finished  pro- 
duct. Unfortunately  1  cannot  report  working 
rnoonbounce,  WAS  or  DXCC  on  2m.  In  fact, 
for  now  I  have  to  be  content  with  often 
transmitting  carrier  controlled  AM  until  I  can 
convince  some  of  the  local  enthusiasts  to 
join  me  in  the  far-out  world  of  2m  SSB. 

References 

For  further  information  on  distortion  produc- 
tions and  heterodyning  methods,  see  Radio  Hand- 
book,   William   Orr,   Editor.   cl967.  Editors  and 

Engineers,  p.  346. 

Available  from  International  Crystal  Manu- 
facturing Co.,  10  North  Lee,  Oklahoma  City  OK. 
OX-HI  kit  -  $2.35f  58  MHz  crystal  -  $3/75, 

For  design  ideas,  see  Transistor  Circuit  Design,  by 
the  Engineering  Staff  of  Texas  Instruments  Inc. 
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cl963,  Texas  Instrument,  Inc.  pp.  321-328  and 
345-359. 

See  "Heterudyne  Transmitting  Mixers  tor  Six  and 
Two  Meiers"  by  D.  W.  Bramcr.  in  April  I  969  Ham 
Radio,  p.  12  and, 

"A  Step  Type  R.I  .  Attenuator,"  by  liugene  A, 
Hub  bell,  in  Single  Sideband  for  the  Radio  Ama- 
teur. cl965  American  Radio  Relay  League,  p-  228. 

Parts  List 

B1  —  22.5V  battery  (similar  to  Eveready  505} 
CIO-  200uF/25Vdc 

C13  -  14  100uF/25Vdc 

C12  —  47  pf  Silvered  mica 

C27  -  40  pf  trimmer  (like  Centralab  822AJ) 

C1 1   —  1 1  pf  butterfly  capacitor  (like  E.F.  Johnson 

160-211) 

CI 8rC24-20pf  butterfly  (like E-F  Johnson  148-202) 
C1 ,  C4,  C8  -  1-8  pf  Trimmer  (compression,  piston, 
etc.  2-1  2  pf  works  just  as  well. 
C2,   C3,   C5f   C15,  C16,   C15,  C20,  C22  -  0,001 
ceramic  disc  capacitors 

C6,    C9,    C19,    C23,    C25,   C26   -    1000  pf   feed- 
through  capacitors  (like  Erie  362-000X5U0-1G2M 
or  Erie  2404-000- X 5 U0-102P) 
C7  —  220  pf  silvered  mica 
D3   —   D5  -    2   A  silicon  diodes    with   piv    rating 

greater  than  50  V 

Dl  _  1  Wdtt  18V  Zener  diode 

J2,  J4  -  UG  625/U  BNC  connector 

J1,  J3  —  RCA  phono  plug,  chasis  mount 

L1,L3— 7     turns     14-gage     tinned     bus-bar    wire 

wound  around  a  wooden  pencil  (roughly  J4  in.  i.dj 

5/8  in.  long 

L2  —  1   turn  hookup  wire  wound  around  cold  end 

L1 

L4  —  9  turns   14-gage  tinned  bus-bar  wrre  wound 

around  a  wooden  pencil  7/8  in.  long 

L5  —  5  turns  14-gage  tinned  bus-bar  wire  %  in.  i.d. 

x  7/8  in,  long  (center  tapped) 

L6  —  4  turns  14-gage  tinned  bus-bar  wire  Ys  in.  i.d, 

x  %  in.  long  (center  tapped) 

L7  —  1    turn   hookup  wire  center  tapped   around 

center  of  L6 

L10  —  4  turns  14  gage  tinned  bus-bar  wire  1/2  in. 

i.dx  %  in,  long  (center  tapped) 

L9  —  1  turn  hookup  wire  around  center  of  L8 

L6  9  —  turns  22-gage  enameled  wire  close  wound 

on  Miller  4500-4  coil  form.  Tune  to  SSB  injection 

frequency  (28-29  MHz) 

L1 1  —  1  turn  hookup  wire  around  cold  end  of  L10 

P1  -  Cinch  Jones  4  connector  chassis  mount  plug 

(P  304  AB) 

Q1  -  RCA  40236 

Q2.Q3  -  2N706A 

R1  -  270H0.5W  10% 

R2  -  15  KH0.5W  resistor 

R3  -  1 50S 2  2W  10%.  Can  be  replaced  by  a  ferrite 

bead  rf  "choke/'  but  not  by  1 .72  uh  choke  such  as 

Z-144. 

RFC1-5 ■-  Ohmite  Z144  or  Miller   RFC  144,  1.72 

uh  choke 

RFC6- Ohmite    Z50   or    Miller    RFC    50    8.2    uh 

choke 

V1  V2  -  6360 

.  .  AVA0PKC 


HERE  IS  A  FIST  FULL 

ETER  POWER 


American  Made 
Quality  at  Import  Price 

Model  HRT-2 

5  Channel,  Narrow  Band 
2.2  watt  FM  Transceiver 

This  light  weight,  "take  anywhere" 
transceiver  has  the  "Regency-type" 
interior  componentery  to  give  you 
what  others  are  looking  for  in 
portable  communications.  You  get  a 
heavyweight  2.2  watt  signal ...  or  if 
you  want,  flip  the  HI/LO  switch  to 
1  watt  and  the  receiver  gives  you 
0.7  uv  sensitivity  and  0.5  watts 
audio.  Both  transmitter  and  receiver 
employ  band-pass  circuitry  so  that 
power  and  sensitivity  are  maintained 

across  the  entire  band.  Get  one 
to  go, . . .  only 


a 


Amateur  Net 


e^enO^ELECTRONICS,  INC 

7707  Records  Street 
Indianapolis,  Indiana  46226 

An  FM  Model  For  Every  Purpose 

Every  Purse 


■    • 


I— . 

■  *         •- 

■  "^^^^ 

I 

•»■■*»■•■ 


HR-2MS  HR-Z12  Afl-2 

S  Channel  Transcan  12  Channel-20  Watt         2  Meter  FM 

2  Meter  FM  Transceiver   2  Meter  FM  Transceiver   Fewer  Amplifier 
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SUPER  CRYSTAL 

THE  NEW  DELUXE  DIGITAL 

SYNTHESIZER ! ! 


FROM 


IF*  -11     ■V*ifM»*l«" 


14    7 


»rult 


*-**■ 


mr 


ID« 


MFA-22  DUAL  VERSION 
Also  Available  MFA-2  SINGLE  VERSION 

•  Transmit     and     Receive     Operation;     All     units 
have  both  Simplex  and  Repeater  Modes 

•  Accurate      Frequency      Control:      .0005%      ac- 
curacy 

•  Stable   Low   Drift  Outputs:   20   Hz    per  degree 
C  typical 

.   Full  2  Meter  Band  Coverage:  144.00  to  147,99 
MHz.   in   10KC  steps 

•  Fast   Acting   Circuit:    0.15   second    typical    set- 
tling time 

•  Low  Impedance  (50  ohm)  Outputs:  Allow  long 
cable   runs  for  mobiles 

•  Low  Spurious  Output  Level:  similar  to  crystal 
output 

•  PRICES 

MFA-2  2     $27  5.00 

MFA-2       $210.00         Box  1201  B 

Shipping        $3.00        Champaign.  IL  61820 

SEND  FOR  FREE  DETAILS 


^  Electronics 


ENGINEERS 
TECHNICIANS 

Do  you  enjoy  building  ham  gear?  Like  to  work 
with  VHF/UHF  transmitters  and  receivers 
and/or  digital  logic?  If  you  are  a  self-starter 
who  enjoys  doing  his  own  thing  in  a  small 
company,  informal  atmosphere,  we  would  like 
to  talk  to  you.  Call  us  at  914-235-9400  or  send 
us  a  resume  with  salary  requirements. 


15CC  River  Street 

New  RocheUe    NY    10801 


ncy 
aeon  corp. 


Katashi  Nose  KH6IJ 
The  Malt  2565 
University  of  Hawaii 
Honolulu  HI  96822 


TESTING  RF  PROPERTIES 
OF  SOME  COMMON 
INSULATORS 


In  the  source  of  designing  an  rf  band- 
width for  a  high  powered  amplifier,  I 
needed  to  know  the  rf  dielectric  properties 
of  certain  materials. 

A  simple  way  to  determine  this  is  to 
insert  a  sample  in  the  common  microwave 
cooking  oven.  A  poor  rf  insulator  will  heat 
up  whereas  a  good  insulator  will  not.  To 
test  this  method,  five  sample  materials  of 
about  the  same  bulk  were  placed  in  the 
microwave  oven  for  30  seconds  with  the 
following  results; 

Laminated  linen  -  Blistering  with  high  heat- 
ing 
Bakelite  —  Considerable  heatint  but  not  hlis- 


Polyvinyl  Chloride  (PVC)  pipe  -  Some  heat- 
ing. 

Acrylic  —  No  heating 
Unknown  clear  plastic  —  No  heating. 

To  make  the  test  more  quantitative, 
wrap  up  the  sample  in  a  paper  napkin  and 
take  temperature  reading  by  inserting  a 
thermometer  into  the  napkin  after  the 
sample  has  been  removed  from  the  oven. 

To  determine  the  carbonizing  tendency 
of  the  sample,  burn  it  in  an  open  flame. 
The  first  two  samples  charred,  the  third 
became  soft  and  charred,  and  the  last  two 
samples  melted.  .  (  .KH61J 


THE  CC-1000 


>  He  i 


The  most  unique  concept  in  operating  consoles 
ever  offered.  Designed  as  a  console  but  built 
like  fine  furniture. 


Convenient  layout 
Versatile 
Ruggedly  built 
Reasonably  priced 


Write  for  free  brochure  — 

ULTRAL1NE  CO. 

3822  W.  139th  Street 
Hawthorne,  Calif.  90250 
(213)  973-0254 
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OPERATING 


FROM 


SAUNA 
BATH 


M  •  ....  real  fine  for  punching  holes  in  a  frog 
jar  lid,  but  won't  stand  up  in  a  sauna." 


Robert  (Ren)  Renfro  Jr.  WA4NXC 
KP4AMU  W7ROM    VP7EA  AH2CV 

and 

Dr.  Joe  C.  Bryant  W4YYF  WR4ABT 
2135  S,  Boulevard 
Charlotte  NC 


The  secret  of  the  sauna  bath  is  the  dry 
heat    that    is   a   veritable   fountain   of 

youth.  The  impurities  are  baked  out  of  your 
system  and  you  are  given  a  wonderful, 
tingling  glow  of  health.  The  sauna  has 
enjoyed  intense  popularity  in  Finland  for 
centuries,  But  it  has  been  only  in  recent 
years  that  this  marvelous  health  treatment 
was  introduced  to  America  and  its  rise  to 
heights  of  popularity  is  nothing  short  of 
sensational. 

The  dry  sauna  heat  is  easier  to  tolerate 
than  steam  and  is  unmatched  for  relaxation, 
rejuvenation  and  relief  from  tension.  It  helps 
to  establish  normal  weight,  relieves  hang- 
overs and  cleanses  the  body  more 
thoroughly.  The  beautiful  and  radiant  com- 
plexion of  the  Scandinavian  women  are 
attributed  to  regular  sauna  baths. 

The  sauna  room  is  insulated,  lined  with 
redwood  and  heated  to  a  temperature  of 
250°.  There  are  redwood  benches,  but  a 
towel  must  be  placed  on  them  before  sitting 
down.  It's  hot  in  there,  The  world  record  is 
twenty  minutes  at  400  . 

Several  people  may  lake  a  sauna  together, 
talking   or   reading   to   pass  away   the   time 


while  the  dry  heat  does  its  magic  work.  One 
problem  is  how  to  pass  the  time  when  in  the 
sauna  alone.  Reading  seems  to  be  the  most 
popular. 

The  sauna  reader  should  pay  attention  to 
three  important  qualities  in  selecting  reading 
material:  binding,  paper  and  subject  matter. 

The  binding  holds  the  pages  in  the  book 
and  a  poor  binding  will  let  the  pages  come 
out  at  250  sauna  temperatures.  The  best 
bindings  are  metal  staples  and  cord  or  lace. 
With  this  type  of  binding  the  pages  are 
impossible  to  remove  and  will  last  for  several 
sauna  baths.  Examples  of  this  type  of 
binding  are  The  First  National  Bank  Book  of 
Clucks  and  The  United  States  Post  Office 
Book  of  Eight  Cent  Stamps.  Examples  of 
poor  bindings  are  the  ARRL  Handbook,  73 
Log  Sheets  and  The  FCC  Rides  and  Regula- 
tions. The  worst  binding  is  glue,  which  will 
melt  and  spread  hot  sticky  glue  all  over  the 
place. 

Paper  quality  is  important  as  to  how  long 
the  pages  will  last.  Example  of  good  paper 
are  Scientific  American,  73,  National  (Geo- 
graphic and  Playboy,  This  paper  is  resistant 
to  moisture.  Pulp  paper  will  absorb  drops  of 
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a  beginner's  guide  to  radio- teletype 


EtfUWH**  Yirfitftr  ftritftfei  W&BUtWt 


"INTRODUCTION  TO  RTTY" 

(A  Beginner's  Guide  to  Radio-Teletype) 

Would  you  like  to  know: 

•  What  RTTY  is 

•  How  it  works 

•  The  whereabouts  of  any  RTTY 
article  ever  published  in  a  Ham 
magazine 

•  What  to  do  if  you  receive  a  picture 
of  'The  Swedish  Nude"  (below) 
in  the  European  format* 

A#^A  D+  4*  A  A******  Af*D  •  A^D  AiV 
■  ^D^D<rlllDID{rM^A|tAlDD4*A 


i  vv 


•*        *******•♦•*»*• A* 


*H«B*a#H«AQ**nA*4*n 
#■*■*■•*©*# □•••#*«®'frea 
■•■•*i«**4Aa*AA»n**a 

I F  SO,  THEN  BUY  THIS  BOOK. 

from  73  Magazine,  Peterborough  NH  03458 

They  tried  to  prevent  us  from  publishing 
a  transcribed  picture  of  the  Swedish  Nude, 
but  we  did  it  anyway! 


sweat  and  render  the  paper  useless  after  one 
sauna,  Examples  of  poor  paper  are  the  Bell 
Telephone  Directory,  FCC  Rules  and  Regu- 
lations and  Popular  Electronics, 

Subject  matter  is  important  in  that  there 
should  be  a  variety.  To  start  with,  I  select 
technical  material,  and  since  it  is  250°,  a 
little  of  this  goes  a  long  way.  About  ten 
minutes  of  this  is  enough.  As  the  time 
passes,  it  becomes  harder  and  harder  to 
concentrate  on  even  minor  technical  litera- 
ture such  as  the  Henry  Radio  Catalog..  After 
more  time  passes,  even  the  pictures  in 
Playboy  become  fuzzy,  and  this  means  it  is 
time  to  do  something  besides  read, 

I  have  tried  several  other  things  to  pass 
away  the  time  in  the  sauna.  At  one  time  I 
had  a  telephone  installed  so  I  could  call  up 
people.  The  handset  would  become  too  hot 
to  hold,  then  the  dial  froze  up  from  the  heat 
and  I  could  only  receive  calls.  Later  the  heat 
got  into  the  handset  elements  and  put  them 
out  of  commission- 
After  1  had  the  phone  removed  I  tried 
drinking  in  the  sauna.  But  after  five  minutes 
the  heat  faised  the  temperature  of  any  dritik 
hotter  than  boiling  coffee.  I  tried  exercise, 
running  in  place,  working  puzzles.  Finally  I 
got  a  brainstorm:  A  SAUNA  HAM  STA- 
TION! 

Hams  have  operated  from  remote  islands, 
mountain  tops,  submarines,  airplanes,  jail 
and  why  not  a  sauna? 

This  became  an  interesting  problem.  [ 
wondered  how  long  could  one  carry  on  a 
QSO  from  a  sauna,  could  one  sauna  work 
another  and  would  any  awards  be  given  such 
as  WAS  (worked  all  saunas).  A  complete 
exchange  would  require  QTH,  Time,  Report 
and  Temperature.  Perhaps  length  of  time  at 
temperature  would  be  important  for  sauna 
contests.  How  about  WASS  (worked  all 
states  from  a  sauna)  or  WAC-S  etc.  Here's 
one   DXCC-S!  And  DXCC-S  both  ways! 

Then  I  realized  I  was  putting  the  cart 
before  the  horse.  Why  not  see  if  a  ham  sauna 
would  work?  To  start  with,  1  had  to  have 
antenna  and  electric  power  available  inside 
the  sauna  —  also  accessories  such  as  log 
book,  operating  aids,  clock,  call  book  and 
radio  equipment. 

Electricity  was  obtained  from  the  light 
bulb  socket  already  inside  the  sauna  and  the 
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antenna  coax  feedline  was  snaked  through 
with  the  220V  wiring  to  the  electric  heater, 
which  runs  10  KW. 

I  decided  to  have  all  band  capability 
installed*  There  is  nothing  as  disconcerting  as 
opening  a  door  to  a  sauna  room  and  letting 
the  cold  air  in  from  outside.  Once  in  with 
the  radio  equipment,  I  didn't  want  the  door 
to  be  opened  until  I  made  some  contacts, 

I  decided  on  a  Collins  KWM-2  transceiver, 
Gladding  25  and  a  Clegg  FM-27-B.  A 
Standard  walkie  talkie  was  available  also  for 
requesting  any  items  that  were  not  thought 
about  in  the  planning. 

The  first  item  to  be  carried  into  the  heat 
was  the  Gladding  25.  The  next  item  was  the 
Collins,  but  I  stopped  short  when  I  saw  the 
innards  of  the  Gladding  bright  and  shiny  at 
the  operating  position,  and  its  case  melting 
away  and  dripping  onto  the  floor  like  the 
wicked  witch  of  the  west  in  The  Wizard  of 
Oz.  Its  loudspeaker  wrinkled  up  and  tore 
loose  from  the  core  as  I  threw  it  out  the 
door.  So,  we  didn't  use  the  Gladding. 

Then  I  noticed  the  dial  on  the  Collins 
transceiver  bubbling  and  smoking.  When  1 
tried  to  lift  it  up  I  found  it  was  stuck  fast. 
The  rubber  feet  had  melted  and  stuck  to  the 
surface.  Since  I  couldn't  move  it,  I  decided 
to  go  ahead  and  use  it,  but  as  I  tuned  the 
band  the  dial  mechanism  melted  and  stuck. 
Luckily  it  was  in  the  band  so  I  decided  to  go 
ahead  and  make  a  contact. 

I  looked  at  the  clock  to  get  the  time  to 
enter  in  the  log  and  found  the  plastic  clock 
had  melted,  John  Cameron  Swazey  should 
test  his  Timex  in  here! 

I  picked  up  my  Bic  pen  to  make  a  log 
entry  and  found  it  was  also  melting.  They 
are  real  fine  for  punching  holes  in  a  frog  jar 
lid,  but  won*t  stand  up  in  the  sauna. 

I  picked  up  the  Standard  walkie  talkie  to 
call  for  a  pencil  but  found  its  case  had 
melted  and  the  antenna  rod  fell  off. 

When  I  finally  got  a  pencil  and  made  the 
log  entry  everything  happened  at  once.  The 
eraser  melted,  coax  melted  and  shorted  out, 
transistors  melted,  fuses  blew  and  I  decided  I 
was  ready  for  a  cold  shower. 

As  1  was  taking  a  shower  I  wondered  *  has 
anyone  ever  operated  ham  radio  from  a 
shower?" 

WA4NXCand  W4YYF 
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Cassette  Code  Courses 

With  these  Code  Courses  from  73,  the  average  person  can  learn  the  International  Morse  Code  fast  enough 
to  pass  FCC  code  exams  from  Novice  thru  Extra  Class  in  a  few  painless  hours!  One  of  the  beauties  of 
cassette  tapes  is  that  you  can  take  them  with  you  anywhere  —  at  work  for  lunch  break  (code  on  rye  is 
great)  —  even  in  the  car  while  you  are  driving  (or  what's  more  likely,  moldering  away  in  line  at  a  service 
station  trying  to  get  gas).  With  the  help  of  these  tapes  passing  the  code  portion  of  the  various  exams  is  a 
gas . ,  .  er  ,  ,  . snap! 


D 


O 


My  dais  was  so  enthused  over  your 
code  cassette  (apes  that  after  hear- 
trig  the  13  word  per  minute  cassette 
every  student  in  the  class  decided 
to  get  one  for  home  practice.  En- 
closed is  an  order  for  23  of  the  IS 
ward  per  minute  tapes* 

K6MLC 

After  about  a  week  of  playing  your 
13  word  per  minute  cassette  (which 
I  timed  out  at  14  words  per  minute, 
incidentally f),'  I  went  down  and 
passed  the  General  exam  with  no 
strain.  77te  plain  language  of  the 
FCC  exam  seemed  so  si*  hat  I 
test  all  fear  after  the  first  few 
letters  and  math'  perfect  copy  from 
then  on.  It's  fear  that  gets  you,  and 
your  tape  gave  me  confident 
Thanks' 

WN9JGQ 


Qlve  been  teaching  code  for  over 
twenty  years  now  and  Ive  tried 
every  record  and  tape  and  other 
gadget  that  has  come  out.  Let  me 
say  that  the  7 .:  MAGAZINE  code 
course  is  by  far  the  finest  that  / 
have  ever  heard.  I  never  thought  t 
would  learn  new  tricks,  hut 

- 

taught  me  a  tot  about  teaching 
code.  Suffice  it  to  say,  I  am  recom- 
mending that  every  student  of  mine 
get  your  rapes. 

K1IF 


O^A'    wife,    who    has    been   aim 
totally  resistant  to  the  code*  breez- 
ed through  your  5  word  per  minute 
beginners   cassette  and   was   rea> 
for  the  Novice  exam  in  one  daw 

WB8JON 


[7]  Basic  5  WPWI  Code  -  this 
cassette  code  course  will  teach  the 
IMC  at  five  words  per  minute,  all 
letters,  numbers  and  punctuation. 
The  tape  not  only  gives  ah  these 
characters,  but  gives  them  in  a  very 
simple  order  so  you  can  start 
copying  code  within  one  minute  of 
hearing  it.  This  has  got  to  be  the 
easiest  way  to  learn  code  ever 
invented.  The  cassette  actually  has 
the  code  being  sent  at  6  WPM , 
allowing  a  margin  for  operator 
panic  when  the  chips  are  down  and 
the  real  exam  is  at  hand, 

Basic  Code  5  WPM  -  60  min.  $3,95 


to  stop  translating  the  dits  and 
dans,  and  go  to  an  automatic  re- 
cognition system  where  you 
"know"  what  the  character  is  with- 
out thinking,  thus  enabling  you  to 
pass  the  general  or  advanced  code 
test.  This  very  nasty  tape  is  really  at 
14  wpm,  to  give  you  that  added 
edge  when  taking  the  exam* 
BB-13WPM-60mm.  $195 


4  20  WPM  Practice  Tape  -  This 


2j  6  WPM  Practice  Tape  -  (also 


known  as  The  Back  Breaker)  this  is 
a  tough ie  -  five  character  code 
groups  sent  in  no  particular  order, 
so  there  is  no  way  to  memorize  the 
tape.  It  is  sent  at  six  words  per 
minute  to  give  you  that  margin  for 
error  you'll  need  when  faced  with  a 
stern  examiner  at  THE  EXAM. 
Practice  in  your  head  or  on  paper 
wherever  you  are,  whenever  you 
have  a  minute  or  two. 


BB  6  WPM  -  60  min 


$3.95 


JJ13  WPM  Practice  Tape  -  This 

tape    will    take    anyone    over    the 
hump  which  exists  when  you  have 


cassette  has  been  fiendishly  design- 
ed to  get  you  through  the  FCC 
Extra  Class  code  test  with  flying 
colours.  The  code  on  this  actually 
runs  about  21  words  per  minute, 
though  it  starts  out  at  a  lazy  18  per 
for  the  first  few  minutes.  The  inter- 
mix of  letters,  numbers  and  punctu- 
ation instead  of  plain  language  wilt 
give  you  such  an  edge  when  you  sit 
down  to  take  the  exam  that  you 
should  be  able  to  breeze  through. 
Though  much  of  your  practice  with 
this  cassette  can  be  just  copying  in 
your  head  —  after  all,  the  important 
object  of  practice  is  to  train  your 
brain  to  convert  code  into  letters  — 
be  sure  that  you  exercise  your 
pencil  too.  The  cassette  will  make 
your  code  practice  portable,  avail- 
able to  you  whenever  you  have  a 
few  minutes  to  spare  —  even  while 
driving. 
BB  20  WPM  -  60  mtn.  S3.95 


Cassette 

Recorder 

Here  is  a  cassette  recorder  that  is 
ideal  for  use  with  the  code  courses 
since  it  can  be  operated  anywhere. 

Comes  complete  with  four  "O" 
batteries,  AC  power  cord,  earphone 
and  mike  and  is  useful  for  dozens 
of  ham  applications.  Cassette  tape 
recorder  is  available  for  only 
$23.95  (plus  $1 +00  for  shipping  and 
handling). 


Deluxe 

Recorder 

Key  operated  —  and  the  keys  lock 
for  easier  rewind  and  fast  forward 
operations,  which  you  will  appre- 
ciate if  you  have  a  recorder  that 
doesn't  do  this  -  as  most  don't. 
Records  with  mike  or  from  line 
input  (telephone,  receiver,  etc.), 
Has  monitor  output.  AC  or  built-in 
batteries  -  comes  with  batteries 
supplied.  Has  automatic  gain  for 
recording  so  you  don't  have  to 
watch  the  recording  (eve!  alt  the 
time. 

Deluxe  Recorder 
S32.95  postpaid  in  U.S.A* 


Order  Today  from  73  Magazine 
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John  W.  Crawford  WA4SAM 
J  552  Cameron  Crescent  Drive 
Restona  VA  22090 
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Printed  circuit  layouts  showing  interconnections 
(bottom  foil  view).  Scanning  receiver  modifica- 
tions. 


Scanning  receivers  are  becoming  quite 
popular  with  hams  due  to  the  simplicity 
with  which  they  may  be  converted  to 
transceiver  or  multifrequency  FM  operation. 
In  metropolitan  areas  where  there  may  be  a 
total  of  20  or  30  police  and  fire  frequencies, 
or  there  are  several  repeater  and  simplex 
ham  frequencies,  scanners  are  almost  a 
necessity.  Since  certain  channels  may  be 
locked  out,  a  busy  ham  rag-chew  repeater 
may  be  scanned  over  during  periods  of  long 
QSOY 


Today's  cars  are  not  suited  to  the  addi- 
tion of  much  add-on  equipment  however. 
First,  there  are  problems  of  finding  a  surface 
on  which  to  mount  the  equipment.  Many 
cars  have  curved  mouldings  and  consoles 
placed  in  such  a  way  that  no  one  else  can  get 
in  the  car  if  even  one  small  radio  is  mounted. 
There  is  also  the  fact  that  stealing  is  wide- 
spread in  today's  society  and  sometimes  the 
best  way  to  lose  a  radio  is  to  mount  it  in  an 
automobile. 

My  car  has  an  FM  stereo  radio,  2M  FM 
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control  head  and  four  channel  adapter  which 
take  up  all  of  the  available  space.  Since  two 
more  scanners  were  desired,  it  seemed  most 
practical  to  utilize  the  wasted  room  in  the 
trunk.  This  meant  less  room  required  for  the 
equipment  in  the  front,  and  less  chance  of 
break-in  although  there  is  an  elaborate  alarm 
system  installed.  (See  73  Magazine,  May 
1973,  page  19). 

After  some  investigation  of  scanning  re- 
ceiver circuits  of  various  brands,  it  was  noted 
that  the  same  characteristics  were  always 
present:  with  few  exceptions  all  units  were 
eight  channel;  all  had  flashing  lights  or 
LED*s  for  channel  indicators-  all  used  a 
logical  "0"  or  "Low"  to  turn  the  individual 
indicators  on;  and  all  had  an  easy-to-remote 
volume  and  squelch  circuit.  Further  investi- 
gations revealed  two  unused  panels  in  the  car 
ideally  suited  for  the  mounting  of  the 
controls:  one  for  the  non-existent  AM  radio 
and  another  for  an  optional  air  conditioning 
vent. 

Other  ideas  included  the  utilization  of 
small  blank  spaces  on  the  dashboard  or  the 
glove  compartment  door.   Permanent   holes 


were  required,  however,  and  inasmuch  as 
this  would  lower  the  future  resale  value  of 
the  car,  these  ideas  were  not  used.  Finally  it 
was  decided  to  fabricate  a  panel  to  fit  in  the 
air  conditioning  cutouts  on  the  dashboard- 
It  was  desired  to  keep  both  the  size  of  the 
panel  and  the  number  of  conductors  in  the 
cable  as  small  as  possible.  Remote  control  of 
volume,  squelch  and  off-on  power  was  de- 
sired and  some  sort  of  indicators  were 
needed  to  show  the  channel  being  received 
but  blanked  while  the  receiver  was  scanning. 
LED  7  segment  readout  devices  were 
chosen  since  they  draw  little  current*  have 
infinite  life  and  take  up  little  room*  The 
MAN  1  was  used  with  an  SN  7447  IC 
decoder  driven  from  a  diode  encoder  con- 
nected to  the  scanner  outputs.  Blanking  was 
accomplished  while  the  unit  was  scanning 
to  prevent  the  readout  from  flashing  the 
numbers  1  —8  (See  Fig.  1). 

Circuit 

Power  is  obtained  from  a  surplus  5V 
regulator  to  avoid  loading  down  the  voltage 
regulators  in  the  receiver  and  to  make  this 


RECEIVER 


REMOTE 


EXISTING 


COUNTING 
FLIP   FLOPS 
OR  GATES 
IN   RCVR 


BLANKING 

(LOW   TO   TURN 
DISPLAY  OFF) 

SEE   FIG,   5 


LED    7   SEGMENT 

(MAN  1) 
READOUT 


SEPARATE     PC    BOARDS 


Fig.  1.  Display  hookup  and  circuit  diagram. 
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BREAK 
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VOLUME   a    SQUELCH    POTS     SAME    VALUE 
AS    THOSE    IN    RECEIVER 

SI    MOUNTED    ON     RECEIVER    REAR    RANEL 
HEAVY    LINES    INDICATE    NEW    CONNECTIONS 

)j(   =  BROKEN    CONNECTION 


Fig,   2.  Rear  mount  intercabling  diagram  for  scanning  receiver  with  dc  type  controls. 


circuit  more  universally  adaptable  to  any 
receiver.  It  is  connected  at  the  output  of  the 
filter  in  the  power  supply  and  mounted 
nearby. 

A  switch  is  incorporated  for  local-remote 
operation  so  that  at  any  time  the  unit  may 
be  removed  and  used  in  the  home  or  sold 
with  no  reduction  in  resale  value.  Basically, 
this  switch  removes  any  loading  down  of  the 
circuit  that  would  be  caused  by  the  remote 
controls.  Wiring  to  and  from  this  switch 
should  be  shielded  to  prevent  hum  pickup  if 
the  unit  is  operated  from  house  current. 

Basically,  there  are  two  different  types  of 
volume  and  squelch  controls  in  various 
brands  of  receivers.  The  first  of  these  we 
shall  call  the  "dc  type"  (Fig,  2)  where  a 
transistor  is  used  to  gradually  "turn  off"  the 
audio  input  to  the  af  amplifier  for  control  of 
volume,  and  a  transistorized  squelch  ampli- 
fier is  used  to  ground  or  unground  the  same 
line.    Only    two  cable   wires  are   needed   to 


remote  these  functions,  as  seen  in  the 
diagram.  This  circuit  is  employed,  for 
example,  in  the  Electra  BCIII  receiver. 

The  second  type  is  the  "ac  coupled" 
method  where  a  more  conventional  L  pad 
type  of  control  is  used  (Fig.  3).  Here,  four 
cable  wires  are  needed  for  remote  applica- 
tion. The  Realistic  PRO  8 A  is  an  example. 

In  the  latter  cases,  it  may  be  more 
desirable  to  disconnect  the  internal  speaker 
and,  routing  the  hot  lead  to  the  front  of  the 
car,  use  a  pad  arrangement  to  attenuate  the 
audio  fed  to  the  speaker  (Fig.  4a).  If  much 
miniaturization  is  desired,  this  method  will 
not  be  feasible  because  of  the  large  physical 
size  of  the  pot  needed  to  handle  two  or 
three  watts  of  power. 

The  encoding  board  inputs  are  connected 
directly  to  the  output  of  the  IC  logic  in  the 
receiver.  It  is  assumed  here  that  when 
channel  1,  for  example,  in  your  receiver  is 
scanned,  the  output  from  the  scanning  cir- 
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cuit    is    logical    0    or    ground.    The   circuit 

connects  to  a  lamp  or  other  indicator,  the 

other    side    of    which    is    connected    to    a 

permanently    "high"  or  positive  leveL  The 

indicator  lights  every  time  there  is  a  path  to 

ground  as  switched  by  the  logic.  If  you  have 

a  receiver  which  uses  the  opposite  logic  (i.e., 

the  "high"  output  turns  on  the  indicators), 

connect    the    outputs    to    an    inverter   (SN 

7404)  and  connect  the  inverter  to  the 
decoding    inputs    (diodes    Dl-19    must    go 

turned  around).  The  board  itself  may  be 
mounted  in  any  convenient  location  in  the 
chassis. 

The  blanking  input  to  the  decoder  needs 
some  mention.  When  this  line  goes  low  or  is 
grounded,  the  7  segment  readout  is  blanked. 
This  line  is  normally  high.  If  a  point  can  be 
found  in  the  receiver  that  goes  high  when 
the  unit  stops  scanning  and  is  low  at  other 
times,  (i.e.,  in  the  squelch,  logic  or  clock 
circuits),  hook  the  lead  to  this  point.  It  may 
be    necessary    to    incorporate    a    diode    to 


prevent  the  normal  logically  "high"  level  on 
this  lead  from  disrupting  circuit  operation.  It 
a  point  is  found  that  goes  low  when  a  signal 
is  received,  use  the  circuit  of  Fig,  S  as  an 
inverter  to  supply  the  needed  low  signal  to 
the  decoder  BL  input  during  scanning.  This 
latter  method  will  usually  be  the  case.  Any 
NPN  transistor  will  work  in  this  noncritical 
circuit. 

A  suitable  plug  or  terminal  strip  should 
be  mounted  on  the  rear  of  the  receiver  and 
all  connections  routed  to  this.  Keep  a  list  of 
what  wire  goes  to  what  pin  or  mark  the 
chassis  directly  to  avoid  confusion  later. 

Panel 

With  all  connections  to  the  receiver  made, 
a  control  panel  must  be  made,  There  are 
various  ways  to  do  this  but  the  most 
professional  results  will  be  had  with  the  one 
described  below.  Basically,  an  unosten- 
tatious looking  panel  that  would  give  no  hint 
of  the  goodies  in  the  trunk  was  desired.  An 
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Fig,  3.    Rear  mount  inlercabling  diagram  for  scanning  receiver  with  ac  type  controls, 
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unmarked  almost  featureless  panel  was 
necessary.  However,  some  method  of  identi- 
fying the  different  controls  was  needed 
when  the  unit  was  turned  on. 

Since  dashboards  are  made  from  plastic 
these  days,  plastic  seemed  the  material  with 
which  to  work.  A  neater  installation  could 
be  made,  especially  where  there  was  any 
possibility  of  "drilling"  a  square  hole,  which, 
inevitably,  comes  out  crooked.  With  a  trans- 
lucent panel  many  holes  and  markings  would 
not  be  needed.  The  cutout  for  the  optional 
air  conditioning  vents  was  measured  and  a 
piece  of  slightly  oversized  plastic  cut  to  fit. 
It  was  found  that  gray  smoked  plexiglass 
gives  a  block  opaque  look  with  no  illumina- 
tion behind  it.  When  a  LED  or  pilot  lamp 
placed  behind  such  material  is  turned  on,  the 
light  is  transmitted  through  the  plastic  with 
ease*  Therefore,  if  a  mask  were  made  to 
block  all  but  a  certain  shape  of  light,  words 
and  symbols  could  be  formed  by  means  of  a 
single  bulb- 
Thus,  a  clear  photo  mask  was  laid  out  to 
the  exact  size  of  the  panel.  With  various 
drafting  aids  such  as  Kepro  or  Bishop  stiek- 
ons,  a  black  square  was  placed  at  the 
location  of  each  readout   and  dry   transfer 
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Fig.  4a.  Speaker  connections  (optional). 

lettering  was  placed  below  each  control 
location  and  the  readout  square  to  indicate 
their  respective  function.  This  master  layout 
was  (hen  taken  to  a  photographer  friend 
who  reversed  it  full  size  (1:1)  so  that  the 
lettering  and  readout  space  were  now  clear 
and  the  rest  was  opaque  black.  The  material 
also  had  a  sticky  front   with  which  it  was 
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PAYNE  RADIO, 

specialist  in  extraordinary  amateur 
radio  equipment,  considers  ALPHA 
77  by  ETO  a  maximum-legal-power 
linear  amplifier  without  equal  .  .  . 

•  E1MAC  3CX1500A7/8877  tube  —  the 

very  finest  available! 

•  7500  volt  vacuum  tuning  capacitor 

•  6000  volt/20  ampere  bandswitch 

•  1500  watt  continuous  duty  solid  state 

d-c  power  supply 

•  Battleship  construction 

•  Full  year  factory  warranty 

ALPHA  77 

An  investment  in  pride  and  pleasure 

$1995 


Call   or  write    Don   Payne,   MID,  for   information 
and   a   king-size  trade  on  your  gear* 


PAYNE  RADIO 

PHONE:   (615)   384-5573 
NIGHTS,   SUNDAYS:  (615)   384-5643 

P.  O,  Box  525,  Springfield,  Tenm  37172 


a  nr*  i  ■ 


71 


GATEWAY- 
ELECTRONICS 

8123  25   PAGE    BOULEVARD 

ST.    LOUIS,    MISSOURI    63130 

(314)   427-6116 


THUMBWHEEL  SWITCHES 

STANDARD  SIZE  -  0.5  x  2,125  x  1.78 
10  position  decimal  $3,00 

10  position  BCD  &  compl.$4.00 
End  Plates  (per  pair)  $1.45 

MINIATURE  SIZE  -    0.312  x  1.3  x   1.3 

10  position  decimal  $2.50 
10pos.  BCD  &  comp.$4.00 
10pos.  BCD  only  $2.75 
End  Plates  (per  pair)  $1.00 
Divider  Plates  $1.25 

Blank  Body  $   ,30 


OTO 

■*  M        •—  i «"       i — i  4       s—  I 1       p#- 

- — H    i 1 1    - -   ™ 


L.E.D.     -    MAN  1  or  DL707  TYPE  ~ 

NEW  $2.75 


DL62- (large  MAN  1)0.6 
inch  -  NEW  $3.95 

DL33B-3  -  Triple  7  seg- 
ment, for  calculators $2.95 


L.E.D.    INDICATORS   - 

RED  OR  CLEAR  35*    3/$1.00 
YELLOW  or  GREEN  60* 

12  VOLT  REGULATED  POWER  SUP- 
PLY -  1.5  amp-adjustable  from  9  to  14 
volts.  Small,  solid  state.       Ship  wt.  4  lbs. 

$6.00 


150  MM 
75MM- 
25MM- 
25MM- 


TV  CAMERA  LENS 

-  C  Mount  -  NEW  $75.00 
-C  Mount  -NEW  $50.00 

-  C  Mount-F0.95-/1/F(y  $39.50 
-CMount-F1.4  -NEW  $29.50 


200  PRV  -  25  AMP  Bridge  - 

30  KV  -  1.2  AMP  DIODE 

diodes  in  single  package) 


ship  wt  1  lb 
$2.00 

-  (2-15  KV 
$2.50 


S5  Mtnt mum   Order.    Visit   us   when  m  $i    Louts 
Please  include  sufficient  postage. 


TO    RCVR 

CKT. 


SPEAKER 
IN    DASH 


Fig.  4  b.  Speaker  connections  if  no  external  jack 
available  control  of  volume  from  Fig.  2  or  3. 

attached  to  the  rear  of  the  plastic  panel 
Holes  for  the  volume,  squelch,  and  off-on 
switch  were  drilled  and  subminiature  lights 
with  pigtails  (the  type  used  for  multiplex 
lights  in  Japanese  stereo  receivers)  were 
cemented  over  or  near  each  word,  A  card- 
board shield  was  glued  over  each  of  them  to 


AUDIO    INPUT 
IC  ON   ONE   RCVR 


~A 


INPUT 


AUDIO  OUT    FROM 
A.F    DRIVERS   IN 

SEPARATE   RECEIVERS 


RCVR    I 
I 
I 
I 
I 


RCVR  2 

I 


1 


RCVR  3 
I 
I 


N 


SEPARATE 
CONTROL 
UNES 


Fig,  4c.  A  method  of  using  one  speaker  on  several 

receivers  to  conserve  space.  Heavy  lines  are  added 
wires. 

prevent  the  reflection  of  light  where  it  was 
not  desired.  The  LED  7  segment  readout  was 
cemented  to  the  clear  space  reserved  for  it 
on  the  panel  and  the  indicator  board  with  an 
IC  socket  mounted  to  it  was  plugged  onto 
the  back  of  the  LED.  Finally,  the  miniature 
surplus  pots  and  subminiature  switches  were 
mounted  and  wired  to  a  terminal  strip 
cemented  to  the  panel.  The  decoder  pc 
board  was  cemented  next  to  the  terminal 
strip  and  wired  to  it  and  the  LED  indicator 
board. 

The  cable  harness  was  run  in  the  car  wells 
and  since  a  barrier  type  terminal  strip  was 
used  on  the  receiver,  the  individual  wires  of 
the  cable  were  attached  to  it.  The  other  end 
was  connected  to  the  terminal  strip  and 
various  connections  at  the  panel.  With  a  final 
check  on  loose  ends  and  shorts  power  was 
applied,  and  presto  -  a  professional  looking 


72 


7.?  MACnA7INF 


job.  The  panel  remains  dark*  and  looks 
uncluttered  with  only  four  knobs  and  two 
switches  showing  until  the  switches  are 
turned  on.  Then  the  control  functions  flash 
into    life    below   each    knob  and   the   panel 


TO  POfNT  JN 
RECEIVER   THAT— 
GOES  LOW  WtT  ~ 

RECEPTION  OF 
SIGNAL 


^WV 


R  =  I0-20K 


,    TO  B.L.   INPUT 
ON  7447  (RN4) 


ANY    NPN    TRANSISTOR 
AUDIO,  SWITCHING,  ETC. 


m 


F\qt  5.  Schematic  of  inverter  to  blank  readout 
when  receive  is  scanning,  Use  when  no  **Hirt  or 
Logical  1  outputs  are  present  (see  text). 

resembles  a  professionally  made  control  cen- 
ter. The  readout  remains  blank  with  only  a 
dot  showing  until  a  signal  is  received,  then  a 
number  appears  in  the  space  above  the  word 
"channel"  indicating  which  frequency  is 
being  heard* 

Comments 

This  is  a  simple,  easy-to-use  method  that 
takes  up  a  minimum  of  dashboard  space.  For 
those  with  a  penchant  for  thoroughness  and 
a  larger  amount  of  space,  the  seven  segment 
readout  may  be  dropped  and  a  film  made 
with  the  frequencies  or  names  of  whatever 
you  listen  to  lettered  on  it,  such  as  NYC  PD, 
.94,  ,31— -91  RPT,  etc.  The  scanner  lights 
may  be  connected  directly  to  bulbs  behind 
these  words  and  the  resulting  readout  will 
show  exactly  What  you  are  tuned  to. 

Speaker  corthections  may  be  made  as 
shovVn  for  each  individual  unit  or,  if  the 
design  of  the  car  permits,  the  internal 
speaker  from  the  receiver  may  be  used  and 
allowed  to  blare  forth  from  its  recessed 
location  in  the  trunk. 

Alternatively,  the  audio  from  all  of  the 
receivers  may  be  fed  (depending  on  the 
design  of  the  units)  into  one  receiver  ampli- 
fying stage  and  one  front  speaker  used.  For 
transceiver  connections,  an  additional  switch 
to  stop  the  logic  clock  in  the  receiver  is 
mounted  on  the  panel  and  microphone  wires 
in  the  cable  are  soldered  to  a  connector 
mounted  on  any  available  space  on  the  panel 
or  dashboard.  When  a  signal  is  heard,  the 
switch  is  depressed  to  stop  the  receiver  from 
scanning  until  the  QSO  is  completed. 

.  .  .WA4SAM 


tRi-tek,  inc. 

P.O,  BOX  14206    DEPT  7 
PHOENIX,  ARIZONA  85063 

VOLTAGE  REGULATORS 

MFC-6034,.. VARIABLE  UP  TO  2QV,  200mA SI  .00 

MC7805,  7812,  7815,  FIXED  -VOLTAGE,   1A.#.  52.50 
MC7912,  7915 FIXED -VOLTAGE,   1A...S2.50 


DTL  INTEGRATED  CIRCUITS 

930,.,, DUAL  4  INPUT  NAND  GATE 

946 QUAD  2  INPUT  NAND  GATE..., 

962 TRIPLE  3  INPUT  NAND  GATE, „ . 

TTL,  N EW „ HOUSE  NUMBERED .. 

SN7400,  5N7402,  SN74I0,  SN7430 


.,5  ,30 
. .  S  .30 
..S   .30 

» *  j   *  z  o 


TRANSISTORS 

2N3905,  .HIGH  SPEED  PNP.  HOUSE  NUMBERED  5/SI. 

MJE  1 093.. PNP  DARLINGTON,  70W,  80V $2,25 

JAN2222A..HIGH  SPEED  NPN  SWITCH ..S  .39 

MPF  120... DUAL  GATE  MOS  FET .S  .75 

MFE2000...VHF/UHFN  CHANNEL  JFET S  .75 

MFE2001...VHF/UHF  N  CHANNR  JFET S  .80 

CAPACITORS 

GLASS  SEAL  TANTALUMS*..  6V..,,NEW 

,47uf,  T2/51.00...4.7uf,  10/S1 .00  .  ..i.Buf,  8/51 
ELECT ROLYTICS,  COMPUTER  GRADE,  BRAND  NEW 
720uf/!50V,  SI. 25 36f000uf/lSV,     $2.25 


8038  VCO  with  full  specs.GOnstrueTiof)  article 


2  tor  SI 0.50 


MM53U  CLOCK  CHIP  WITH  SPECIFICATIONS.,...  59.50 
7  SEGMENT  LED  READOUT.    7/10 In  CHARACTER. .  .$4.00 

RED  WIDE  ANGLE  LED  ^TOSL3 $  .25 

RED  NARROW  ANGLE  Hl-LUM  LED  *TOSL6..  ...•••  S   ,25 
GREEN  HI-LUM  CLEAR  LENS  LED  'TOSL16 $  ,50 

ALL  ORDERS  POSTPAID.  MINIMUM  S3  U.S.,  SI5  FOREIGN 
LATEST  LISTS,    10c  STAMP, #.#.. PLEASE  ADD  INSURANCE 


NOW.  .  .  COMPLETE  FULL  KITS 

SC-250  8  digit  counter  $195  full  kit 

50-A  PEMC0  freq.  counter    $165  full  kit 

PEMCO  ELECTRONICS  INC. 

422  18th  St.  NBl  Salem  OR  9730!  503-585-1641 


WORLD  QSL  BUREAU 

5200  Panama  Ave.,  Richmond  CA  USA  94804 

THE  ONLY  QSL  BUREAU  to  handle  all  of 
your  QSLs  to  anywhere;  next  door,  the  next 
state,  the  next  county,  the  whole  world,  Juit 
bundle  them  up  (please  arrange  alphabetically) 
and  send  them  to  us  with  payment  of  Sflf  each. 


-  WE  GOT  'EM  - 

CLEGG,  COLLINS,  DRAKE,  SWAN, 
YAESU,  TEN— TEC,  and  many  more  in 
stock.  See  us  first  for  quick,  courteous 
service.  Est.  1928  -  MASTERCHARGE  - 
BANKAMERICARD 

FRECK  RADIO  &  SUPPLY  CO. 

40  Biltmore  Avenue 
P.O.  Box  7287 
Asheville     NC    28807 
Telephone:  704-2549551 
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CBer's 
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AMATEUR 
"ERMINOLOGY 


Andrew  M.  Cohn  K4ADL 
4823  West  Braddock  Road 
Alexandria  VA  22311 


I  wish  to  state  at  the  outset  that  La 
addition  to  my  sixteen  years  as  a  licensed 
amateur  I  have  also  retained  authorization  to 
communicate  via  the  Citizens  Radio  Service. 
During  the  past  several  years  in  the  latter 
category,  I  must  frankly  admit  acquaintance 
with  many  fine,  honest,  public-service-mind- 
ed citizens  band  operators.  I  have  also  come 
upon  a  helluva  load  of  duni-dums.  It  is  to 
this  group   I  address  the  ensuing  glossary, 

with  a  view  toward  a  general  uplifting  of 
technical  prowess  for  this  unfortunate  ele- 
ment in  our  vital  world  of  communications. 
As  there  is  an  occasional  need  for  con- 
tinuity in  our  CBer's  Glossary  of  Amateur 
Terminology,  we  hereby  suspend  the  cus- 
tomary alphabetical  order  of  things. 

ARRL:  Association  for  Rescue  and  Resus- 
citation of  Llamas.  (Clearly  a  useful  organi- 
zation) 

Antenna:  An  insect  who  refuses  to  sing  bass. 

CW:  Continuous  Wave;  as  in  ...  a  continu- 
ous wave  of  malicious  interference. 

Frequency:   How  often  a  given  act  occurs; 


Frequency  Counter:  A  device  -  usually  con- 
taining insufficient  digits  —  for  measuring 
the  activities  described  above. 

Deviation:  An  act  in  opposition  with  accep- 
table norms;  e.g.,  the  use  of  code  names 
instead  of  call  signs. 

Discriminator:  One  who  establishes  com- 
munication with  regard  to  race,  color  or 
creed. 

Resistance:  An  unwillingness  to  comply;  for 
example,  with  Part  95  regulations. 

220  MHz;  As  in  biblical  times,  "The  Pro- 
mised Band." 


for    example,    the  frequency    of  on-the-air 
profanity. 


Prog  Line:  An  unlikely  story  about  progs. 
For  example,  "Warts  come  from  touching 
progs." 

Digital  Logic:  A  particular  method  of 
making  a  point,  or  rendering  a  greeting  to  a 
CB'er. 
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Bug:  A  defect;  e.g.,  a  transmitter  capable  of 
only  5  watts  input. 

Joule:  Opposite  of  Bug.  Any  1  i  meter 
transmitter  capable  of  more  than  5  watts 
input.  In  common  usage:  "Mercy!  This  rig's 
a  real  joule.** 

Wheatstone  Bridge:  Connects  Bronx  with 
Queens. 

Clapp  Circuit:  The  area  of  42nd  Street 
between  6th  and  10th  Avenues  and  all  of 
Brooklyn. 

Half  Wave:  A  greeting  for  someone  you 
don't  really  like. 

Squelch  Tail:  To  make  a  long  story  short, 

Autopatch:   The  process  of  repairing  a  ve- 
hicle- 
Touch    Pad:    An   apartment    for  encounter 
groups. 

Repeater:  A  CB  operator  with  more  than 
one  citation- 


Linear  Amplifier:  A  device  "not  intended 
for  use  on  the  1 1  meter  band." 

PEP:  "Promote  Excessive  Power."  Motto  of 
CB  dealers  stocking  1 1  meter  linears* 

Heterodying:  The  act  of  having  dinner  with 
a  member  of  the  opposite  sex. 

Hertz;  An  rf  burn,  or  an  FCC  fine. 

Zero  Beat;  A  police  officer  suspended  from 
duty. 

Ohm's  Law:  Simply  stated  .  .  .  "If  you  see  a 
truck  with  revolving  dome,  you'd  best  pre- 
tend you're  not  at  ohm. 


Capture  Effect:   See  Ohm's  Law;  the  result 
of  being  found  at  ohm. 

Split    Channel:    Something  you   should   do 
when  the  FCC  truck  is  spotted. 

Kilowatt:    The    appropriate    action    to    be 


taken  when  running  6  watts  on  11  meters 
while  being  followed  by  a  strange  truck  with 
government  tags. 

Oven:  When  the  heat's  on,  a  good  place  to 
hide  the  linear. 

Collinear:  The  result  of  placing  the  amplifier 
in  the  refrigerator  rather  than  in  the  oven. 

Skip:  To  avoid,  or  pass  over.  In  common 
usage:  "Mercy!  This  guy's  calling  from 
Texas!  Let's  not  skip  this  one!" 

73  Magazines:  The  approximate  amount  of 


/ 


V   /  S 


ammunition  needed  to  control  one  square 
block  of  1 1  meter  deviates. 

.  .  .K4ADL 
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book 


(Reg. 


$3) 


MAP  -  23"  x  30"  - 

All  zones  are  clearly  marked 
with  countries  and  prefixes 
indicated.  Color  in  the  coun- 
tries as  you  work  them. 


DX  HANDBOOK  -  128  pages. 
Tells  you  how  to  work  DX,  to 
get  QSLs,  includes  country 
lists,  QSL  bureaus,  maps  of 
the  world,  great  circle  maps 
centered  on  major  U.S.  cities, 
DX  bearing-  charts,  how  to  go 
on  your  own  DXpedition  and 
much  more. 


Order  From: 

73  MAGAZINE,  INC. 

Peterborough,  NH    03458 

603-924-3873 
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BUI  Lester  WA9FCP 
825  S,  Grace  St 
Lombard  1 L  60148 


A  TUNING 

RCAFM 


Contrary  to  usual  industry  practice, 
RCA  has  designed  its  line  of  FM 
communications  equipment  to  cover  a  broad 
frequency  range.  Normal  practice  in  the 
two-way  radio  industry  is  to  manufacture 
each  radio  to  cover  a  narrow  segment  of 
frequencies  within  the  general  limits  of  the 
particular  frequency  band. 

An  example  of  this  practice  is  seen  in 
Motorola  equipment  which  nominally  covers 
the  30  to  50  MHz  band.  Motorola  has  split 
this  band  into  three,  (and  sometimes  four) 
segments;  designated  H  (40  to  50  MHz),  M 


(30  to  40  MHz)  and  L  (25  to  30  MHz).  Each 
segment  requires  a  different  tuned  circuit- 
Therefore,  unless  the  ham  is  lucky  he  must 
change  coils  and  capacitors  in  order  to 
convert  the  gear  for  use  on  the  amateur 
band.  This  is  an  expensive  and  time  consum- 
ing process. 

RCA  has  eliminated  this  problem.  Each  rf 
coil  has  a  tap  to  change  the  value  according 
to  a  tuning  table  which  is  provided  for  each 
segment  of  the  entire  frequency  range. 

The  table  shown  is  reproduced  from  the 
manual  covering  an   RCA  transmitter  used 


TUNING  CHART 

OPER. 

OSC.  SCREEN 

271 .  272 

2L7,2L8&  2L9 

FIN.  PL. 

APPROX. 

FREQ 

JUMPERS 

273  &  274 

ACTIVE 

SHUNT 

PADDER 

ACTIVE  TURNS 

MC 

See  Note  10 

JUMPERS 

TURNS 

CAP. 

2C54 

2L12 

2L13 

25 

1  to  2 

1  to  3, 

2  to  4 

tt 

on 

on 

1 3  7/8 

8  7/8 

26 

t$ 

12  7/8 

8  7/8 

27 

tt 

11  7/8 

7  7/8 

28 

It 

10  7/8 

7  7/8 

29 

1  to  2 

1  to  3, 

2  to  4 

tt 

on 

9  7/8 

7  7/8 

30 

t  to  2, 

3  to  4 

1  to  3 

8 

off 

13  7/8 

7  7/8 

31 

8 

12  7/8 

7  1/8 

32 

8 

11  7/8 

7  1/8 

33 

8 

11  1/8 

6  7/8 

34 

8 

10  7/8 

6  7/8 

35 

8 

9  7/8 

6  7/8 

36 

1  to  2. 

3  to  4 

1  to  3 

8 

on 

9  1/8 

6  1/8 

37 

1  to  3 

1  to  2, 

3  to  4 

tt 

off 

8  7/8 

5  7/8 

38 

tt 

8  7/8 

5  1/8 

39 

tt 

7  7/8 

5  1/8 

40 

tt 

7  7/8 

5  1/8 

41 

tt 

7  1/8 

5  1/8 

42 

tt 

6  7/8 

4  7/8 

43 

r# 

6  7/3 

4  7/8 

44 

1  to  3 

1  to  2, 

3  to  4 

MB 

6  7/8 

4  7/8 

45 

1  to  3, 

2  to  4 

1  to  2 

8 

6  1/8 

4  7/8 

46 

8 

6  1/8 

4  7/8 

47 

8 

5  7/8 

4  1/8 

48 

8 

5  1/8 

3  7/8 

49 

8 

4  7/8 

3  7/8 

50 

8 

4  7/8 

3  7/8 

51 

8 

4  7/8 

3  7/8 

52 

8 

4  1/8 

3  7/8 

53 

8 

4  1/8 

3  1/8 

54 

1  to  3, 

2  to  4 

1  to  2 

8 

off 

off 

3  7/8 

2  7/8 
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QUAD  OWNERS  The  perfect  marriage  -  your  favorite  m  band 
quad  and  an  "*H  &  H  FUNG  TRANSFORMER".  Deigned  Specifically  few 
quads,  this  halun  offers  the  op  1 1  mum  impedance  match  using  a  singlr  50 
ohm  coax  feed  line. 

Now  available  m  three  new  lightweight  weatherproof  models 


2  element 


boomle** 


*   3  or  4  element 


$24.95  pp 


H&H  engineering 


ithtt  tiittihihtv  thru  Sk  i  h)w  t'iiHltu  h 


p.ci.  box  ()H 

la  in i rad ;i,  i'a    WU'X 


WHY  FIGHT  QRM&QRN? 

The  N€W  DE  101  family  of  Signal 
Discriminators  is  designed  to  fight 
CW.  GRM  and  QRN  for  vou  with 
Out  rig  modifications.  Each  discrim- 
inator unit  consists  of  two  3  pole 
operational  amp.  filters  stagger 
tuned  for  a  flat  100  hr  bandpass  at 
J00Q  hi,  A  buffer  ampT  is  included 
For  earphones,  or  a  3W  pwr  amp.  for  an  8  ohm  speaker.  No 
adjustments,  factory  tuned,  plug  in  installation,  one  year  warranty,  and 
15  day  return  privilege. 

OB  Wt  For  earphones  only,  I  IS  VAC  .  .  $29,95  ♦  S2  ship. 

DE-  tOt A  For  Spkr  &  phones,  J  f5  VAC  S3 9  9S  *  $2  ship, 

DE  tOW  For  Spkr &  phones   J 2  VDC  S29.95  *  S1  ship. 

DE  tOW  Fpr  earphones  only.  t2  VDC  $19.95  +  S1  ship. 

CB  f  Wired  &  tested  DE-WIC  Circuit  bd.  $14, 95  ppd 

C8-2  3  Watt  Audio  PWR  Amp.  for  8  ohm  Spkr.  12  VDC  Kit  S8.95  ppd. 

Wired  St  tested  $10.95  ppd. 


Box  1131       Decatur.  AL  35601 


AUbti-m  residenti  add  BX  UK 
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D.C.  VOLTAGE;    7    RANG 
UP   TO   lOOO   VOLTS 
A.C.  VOLTAGE;    4    RANGES 
UP   TO   1000   VOLTS 


MT-3F 


$49.95 


QUEMENT  ELECTRONICS 
1000  SO.  BASCOM  AVE. 
SAN  JOSE,  CA.    95128 


for  operation  in  the  25  to  54  MHz  range.  To 
change  the  operating  frequency  from  33.05 
MHz  to  52.525  MHz,  you  would  change 
jumpers  according  to  the  table,  plug  in  your 
crystal  and  tune  the  transmitter  in  the 
normal  manner.  When  a  capacitor  connec- 
tion is  to  be  changed,  notes  provided  by 
RCA  in  each  manual  tell  exactly  where  each 
component  is  stored  when  not  in  use. 

There  are  two  advantages  for  the  ham 
with  this  system:  First,  you  need  not  know 
the  original  operating  frequency  of  the  gear 
you  are  buying.  Change  jumpers  and  you  are 
in  business.  Second,  there  are  no  expensive 
coils  to  buy,  which  means  that  you  can  shift 
all  the  way  from  six  meters  down  to  ten 
meters  for  only  the  cost  of  crystals.  The 
RCA  high-band  (148-172  MHz)  equipment 
has  the  same  design  advantages  as  the  low- 
band  equipment. 

I  hope  that  knowledge  of  this  system  will 
help  you  to  better  evaluate  the  goodies  that 
show  up  at  hamfests  and  surplus  dealers. 
Manuals  could  probably  be  borrowed  from 
the  local  two-way  shop. 

.  .  ,WA9FGP 


FINALLY!  A  RECHARGEABLE 
BATTERY  PACK  MAKES  YOUR 
MOBILE   UNIT  A   PORTABLE. 


SO   WHY    BUY   ANOTHER   TRANSCEIVER? 

•  Solid  Convenient  Attachment 

•  4-5  Hours  of  Normal  Operation 

•  Full  10-15  Watt  Output 

•  Safe  Easy  Recharging 

•  12.0  Volt  — 2.6  Amp/Hour 


BP-1   $39-95* 

Shipping  $1,50 

(Oklahoma  Residents 
Add  3%  Sales  Tax) 

No  Air  Mail 


DA  PRODUCTS 

1208A  Aian  Lane 

Midwest  City,  OK 

73130 
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Paul  H.  Wiese  WA8YDC 
3450  Monticello  Blvd. 
Cleveland  Heights  OH  44121 


SUBAUDIBLE    TONE 


GENERATOR 


With  more  and  more  repeater  sys- 
tems going  up  each  day,  the  need 
for  some  type  of  tone  access  has  become 
apparent-  Some  of  these  systems  are  util- 
izing the  commercially  proven  low  fre- 
quency subaduible  continuous  tone  genera- 
tor access  system-  Commercially,  these 
tones  are  generated  by  a  vibrating  mechani- 
cal reed  in  both  the  sending  and  receiving 
units.  Most  of  the  amateurs  now  using 
subaudible  (Private  Line,  Channel  Guard, 
etc.)  are  using  older  surplus  tube* type  reed 
electronics.  Most  of  these  surplus  reed  units 
are  bulky  and  at  times  hard  to  come  by  on 
the  right  frequency  in  certain  areas.  Even 
repeaters  with  tone  burst  access  will  be 
adding  subaudible  to  reduce  the  beep- 
beeping  (the  roadrunner  syndrome)  of  tone 


burst  for  their  local  operators  which  desire 
to  add  the  more  pleasant  sounding  access 
of  a  subaudible  tone. 

This  unit  is  a  small,  crystal-controlled, 
digital  IC  subaudible  tone  encoder.  This 
unit  can  operate  anywhere  between  9  to  15 
volts  dc  and  is  extremely  stable  in  frequen- 
cy over  the  entire  voltage  range  and  normal 
temperature  range.  The  desired  output  fre- 
quency is  readily  obtainable  by  ordering 
the  right  frequency  crystal  from  one  of 
several  manufacturers* 


Circuit  Description 

The  65—240  kHz  crystal  is  oscillated  by 
the  2  transistor  modified  multi-vibrator 
circuit   Ql,   Q2.   The   output   of  this  high 


TRANSCEIVER 

+  V 

O Vv'* 


GND 


OUTPUTS 
OLO-2 


Fig.  1.  Schematic  of  the  sub-audible  tone  generator.   Qlr2-MPS6513;  Q3-2N1613 
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covers  an  outstanding  series  of 
transceivers/accessories  for  6, 2,  %  meters 


SB-50 

Transceiver:  50.05-50.28 
MHz,  synthesized.  No  xtls, 
SSBf  20W  p,e.p.,  AM,  8W 
inp.  Hi-tevel  mod,  12VDC* 
Dynamic  mic/cord/plug. 


S3-450  TRC 


SB-1PA 


VHF  POWER  AMPLIFIER 

70-90W  output  Ctass  C 
@  146MHz  W/7-15W  drive. 
Broadband.  Hi  rel  solid 
state.  Draws  only  4  ma 
on  standby,  12VDC. 


TRANSVERTER 

440-450MH2,  trans/rec, 
using  140-150MHZ  trans- 
ceiver. Passive  xmtr — no 
DC  power.  Delivers  40%  of 
RF  drivel  3f.  FM. 


SB-144 

Transceiver:  144-148MHZ* 
12  xtl  chans,  FM.  10W 
output.  W/xtls  for  34- 
94,  94-94,  16*76,  12VDC, 
Dynamic  mic/cord/plug. 


WRITE  FOR  LITERATURE 


SB-450 

Transceiver:  420-450 MHz, 
12  Xtl  Chans.  FM,  5W  out- 
put, W/xtls  for  444,5, 
449.5,  446MHz.  12V  DC. 
Dynamic  mic/cord/plug. 


/ 


LINEAR  SYSTEMS, 

220  Airport  Blvd.,  Watsonville,  CA  95076 


-f>\H    I   (SN7H90I 


Fig,  2.  Suggested  parts  layout  for  the  tone  generator. 


frequency  oscillator  is  then  divided  down 
to  the  100  Hz  range  by  the  3  SN7490 
decade  counters.  The  last  counter  output  is 
the  square   wave   of  the  desired  subaudible 


frequency  (65-240  Hz).  This  square  wave 
is  then  filtered  by  the  2  stage  RC  filter 
network  comprised  of  Rl,  R2,  CI,  C2.  The 
output   amplitude  is   then  adjusted   by  the 
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with  your  FM  base  via . . . 

PORTA-PAK 


Complete  Battery  Case  and  Battery 
to  accommodate  the  following  rigs: 


Regency  HR-2  -2A-2B%  SB- 144  •  Genave  •  Standard  SR-C826M  - 
SR~C8Q6%  I  com  200  —  230 .  .  ,  plus  many  others  made  to  order, 

UNDER     prepaid  #  Write  for  descriptive  literature  to: _ 

y  PORTA-PAK 

Also  has  room  for  tone  encoder  p  q   gox  gy 

and  battery  charger  in  case.  Somers  Wl  53171 


50  K-ohm  potentiometer.  High  impedance 
microphone  circuits  should  be  connected  to 
the  1  megohm  resistor  R3  or  for  low 
impedance  microphone  inputs  should  be 
connected  to  the  50  Kohrn  resistor  R4- 
Transistor  Q3  and  zendr  diode  CR1  regu- 
late the  supply  voltage  to  the  tone  genera- 
ton  The  raw  power  supply  can  be  from 
either  a  9V  transistor  radio  battery  or 
connected  to  the  +12  15  volt  transceiver 
supply.  In  some  instances,  the  tone  genera- 
tor will  load  the  transceiver  supply  with 
the  switching  current  ripple  (i.e.,  when  the 
output    voltage   pot   is   turned   to  zero,   the 


1 

65-240  Mfe 

CRYSTAL 
OSCILLATOR 

DIVIDE    BY 

IOOO 
3   SN7490 

DECAOE 
COUNTER 

LOW  RASS 

AUCMO 

FILTEfl 

Test  and  Connection 

To  test  the  unit,  connect  the  plus 
voltage  lead  to  9-15  volts  and  the  ground 
wire  to  the  return  supply.  Attach  an 
earphone  to  the  low  impedance  output  and 
ground.  When  potentiometer  PI  is  maxi- 
mum, the  tone  should  easily  be  heard  in 
the  earphone.  Once  this  tone  is  detected, 
you  can  assume  that  its  frequency  is  the 
crystal  frequency  divided  by  1000,  To 
connect  the  unit  to  the  transceiver,  just  run 
the  audio  output  to  the  microphone  input 
of  the  rig.  The  potentiometer  Pi  should  be 
set  at  the  minimum  level  to  operate  the 
repeater  system  reliably. 


Fig.  3.  Block  diagram  of  the  unit 


audio  harmonics  can  still  be  heard  on  the 
transmitted  signal).  If  this  occurs,  then  the 
generator  supply  should  be  isolated  with 
the  6812,  100  fiF  RC  filter. 


The  encoder  board  can  be  mounted 
inside  most  transceivers*  If  desired,  or 
necessity  demands,  the  board  can  be  placed 
inside  a  plastic  box  (a  discarded  or  XYL 
borrowed  dressmaker  pin  box  is  excellent). 
The  boxed  unit  can  then  be  "stuck"  to  the 
side  of  the  rig  with  double-sided  sticky 
foam  tape, 

.  .  .WA8YDC 
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NOVICE  CLASS 
STUDY  GUIDE 

$4 

The  world's  easiest  to  understand 
book  on  the  theory  required  for  the 
Novice  amateur  radio  license  exam. 
Frustrated  by  fundamentals?  Read 
this  book.  One  simple  reading  should 
carry  you  through  the  exam* 

GENERAL  CLASS 
STUDY  GUIDE 

$6 

This  book  will  help  you  to  really 
understand  the  theory  and  enable 
you  to  easily  pass  the  FCC  exam. 
This  is  not*  a  Q&A  manual  for 
memorization.  Study  this  book  and 
go  into  the  exam  with  confidence. 

ADVANCED  CLASS 
STUDY  GUIDE 

$4 

Thousands  have  used  this  book  to 
help  them  breeze  through  the 
Advanced  exam  with  no  strain.  This 
is  the  ONLY  study  guide  published 
which  covers  ALL  the  material  you 
will  have  to  know. 

EXTRA  CLASS 
STUDY  GUIDE 

$7 

Does    the   theory  required  lor   the 


Extra  Class  exam  panic  you?  No 
need,  for  this  book  reduces  it  to  easy 
comprehension.  Many  amateurs  find 
that  a  quick  reading  through  this 
book  is  enough  to  get  them  through 
the  tough  Extra  Class  exam.  Face 
that  exam  with  confidence. 

1974 
FM  REPEATER  ATLAS 

$1.50 

Listings  by  states  (or  countries)  and 
cities  of  all  repeaters,  both  open  and 
closed,  in  the  world.  Periodically 
updated.  Handy  size  for  mobile  use. 

FM  REPEATER 
CIRCUITS  MANUAL 

hardbound  $7 
sof  tbound  $5 

Contains  almost  every  conceivable 
circuit  that  might  be  needed  for  use 
with  a  repeater*  All  circuits  explained 
in  detail.  All  aspects  covered,  from 
the  operator  to  the  antenna.  Also 
contains  chapters  on  setting  up  a 
mobile  station,  plus  much  more. 

HOW  TO  USE  FM 

$1.50 

This  book  presents  the  basics  of 
two  meter  FM  operation  and  re- 
peaters in  short  form  with  the  end  in 
mind  of  getting  you  on  FM  quickly 
and  easily. 

It  is  easy  to  make  some  blunders 
when  you  are  getting  started  with 
anything  new.  It  is  also  embarrasLng. 
A  fast  reading  of  this  book  should 
help  you  avoid  the  pitfalls. 


VHF  PROJECTS  FOR 
AMATEUR  AND  EXPERIMENTER 

$5 

A  must  for  the  VHF  op.  Opening 
chapters  on  operating  practices  and 
getting  started  in  VHF",  both  AM  and 
FM,  followed  by  58  chapters  on 
building  useful  test  equipment, 
modifying  existing  and  surplus  gear, 
building  complete  stations,  both 
fixed  and  portable,  linears,  conver- 
ters, control  units,  preamps,  band 
scanners,  antennas,  noise  suppression, 
plus  many  more. 

FASCINATING  WORLD  OF 
RADIO  COMMUNICATIONS 

$4 

All  about  broadcast  band  DXing, 
tuning  the  tropical  DX  bands,  DXing 
radio  amateurs,  antennas  for  short-* 
wave,  radio  licenses,  pioneers  in  elec- 
tricity and  radio,  commercial  broad- 
cast stations,  WWV,  etc* 

TVI 

$1.50 

Discusses  all  types  of  interference 
problems  in  great  detail  with  recom- 
mended steps  to  cure  these  problems. 
Good  for  both  the  amateur  and 
citizens  band  operator.  Try  this  cure 
and  suffer  no  longer. 


IC  PROJECTS 


$4 


This  book  tells  how  to  understand 
and  use  ICs,  with  numberous  con* 
struction  projects. 


COAX  HANDBOOK 

$3 

All  about  coaxial  cables,  connectors 
and  applications.  It's  all  here  —  pic- 
tures, part  numbers  and  specifica- 
tions  for   all    types. 

SOLID  STATE 
PROJECTS 

$4 

More  than  60  projects  of  interest  to 
anyone  in  electronics.  The  devices 
range  from  a  simple  transistor  tester 
to  a  ham  TV  receiver*  This  collection 
will  help  you  become  more 
intimately  acquainted  with  zeners, 
ICs  and  varactors,  etc. 

TRANSISTOR  PROJECTS 

$3 

Crammed  full  of  home  construction 
projects,  from  receivers  to  trans- 
mitters, and  all  in  between,  Chapters 
include  such  articles  as  zener  diodes, 
how  they  work,  how  to  use.  test  and 
buy  them;  integrated  circuits;  how  to 
design  transistor  amplifiers;  and 
many  more. 


DX  HANDBOOK 
with  MAP 

$3 

How  to  work  DX,  how  to  get 
QSL'S,  country  Lists,  award  lists,  QSL 
bureaus,  maps  of  the  world,  great 
circle  maps  centered  on  major  U.S. 
cities,  DX  bearing  charts  for  major 
U.S.  cities,  how  to  go  on  your  own 
DXpedition,  and  much  more.  Wall 
size  DX  map  of  the  world  included. 
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INTRODUCTION  TO 
RTTY 

$2 

In  this  book  the  world  of  radio- 
teletype  is  explained  in  an  easily 
understood  manner  for  the  beginner. 
There's  also  a  chapter  on  RTTY  Art 
which  will  teach  you  everything  you 
need  to  know  in  order  to  be  a  RTTY 
Artist,  The  Last  part  of  this  book 
contains  a  bibliography  of  everything 
published   about    RTTY   since    1952, 


RTTY  HANDBOOK 

$6 

A  comprehensive  book  covering  all 
areas  of  radio  teletype,  from  getting 
started  with  the  basic  principles, 
what  equipment  to  procure  and  how 
to  make  it  work.  The  only  up-to-date 
book  available  on  the  subject.  Well 
written,  easy  to  read  and  understand. 


73  USEFUL 
TRANSISTOR  CIRCUITS 

$1 

Useful  transistor  circuits  for  audio, 
receivers,  transmitters  and  test  equip- 
ment. 47  chapters  with  circuit  dia- 
grams for  each,  complete  with  com- 
ponent values,  etc,  A  must  for  the 
solid  state  home  brewer.  Easy  to  read 
and  to  understand. 

SLOW  SCAN 
TELEVISION  HANDBOOK 

hardbound  $7 
softbound  $5 

This  excellent  book  tells  all  about 
it,  from  its  history  and  basics  to  the 
present  state-of-the-art  techniques. 
Contains  chapters  on  circuits, 
monitors,  cameras,  color  SSTV,  test 
equipment  and  much  more. 


DIODE  CIRCUITS 
HANDBOOK 

$1 

115  diode  circuits  including  power 
supply  application,  regulators,  ac 
meter  applications,  receiver  detectors 
for  AM-FM-SSB,  noise  limiters, 
squelch,  AGC,  varicap  tuning,  audio 
clippers*  compressors  FM  modula- 
tors, RTTY  keying,  varactor  multi- 
pliers,   noise     generators, 

VHF  ANTENNA 
HANDBOOK 

$3 

Would  you  believe  that  the  secret 
to  success  in  VHF/UHF  is  in  the 
antenna  system?  This  is  no  earth 
shaking  discovery,  but  it's  true.  A 
complete,  detailed  book  with  descrip- 
tions, dimensions,  tuning  data,  dia- 
grams and  photos.  Antennas  from  the 
instant  coathanger  to  the  giant 
collinear   beam   can   be   found   here. 

DIGITAL  CONTROL 
OF  REPEATERS 

hardbound  $7 
softbound  $5 

Here's  a  book  for  the  FMer  who 
wants  to  design  and  build  a  digital 
repeater  control  system-  Contains 
sections  on  repeaters,  basic  logic 
functions,  logic  circuit  design,  con- 
trol systems,  support  circuits,  mobile 
installations,  touch-tone,  plus  a 
special  section  on  a  "mini"  repeater 
control  system* 

CONVERTING  COMMERCIAL 

FM  GEAR 

$2 

General  information  on  commercial 
FM  gear  with  specific  conversions  for 
Motorola   equipment* 

108  QUESTIONS  AND 
ANSWERS 

$2 

Discussions  of  transmitting,  receiv- 
ing, antennas,  power  and  audio 
measurement    devices,    etc. 
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73  CERTIFICATES 

WAAS  $1 

Worked  Almost  All  States  —  Proof 
of  your  having  worked  49  of  the  50 
states.  It  is  for  those  who  are  just 
unable  to  get  that  last  state 
confirmed. 

RRCC  $1 

This  Real  Rag  Chewers  certificate  is 
awarded  only  for  the  feat  of  a  non- 
stop QSO  for  a  period  exceeding  six 
hours  with  no  time  out  for  anything. 
Order  must  be  accompanied  with 
date/time  (GMT)  of  start  /end  of  con- 
tact, station  contacted,  and  your  call 
sign, 

DXDC  $1 

Available  for  those  who  present 
proof  of  contact  (copy  of  log)  with 
10  different  countries.  Awarding  this 
certificate  makes  you  a  member  of 
the  DX  Decade  Club, 

RTTY-DXDC  $1 

Frame  and  hang  this  one  above 
your  machine.  All  operating  award 
for  those  who  have  submitted  proof 
of  2-way  teletype  communications 
with  10  countries.  Endorsement 
provisions  for  different  bands. 

SSTV-DXCC  $1 

Dress  up  the  shack  with  this  award 
for  2- way  Slow  Scan  Television  com- 
munications with  10  countries, 
Endorsement  provisions  for  separate 
bands, 

ALL  MODE  DXDC  $1 

How  many  can  qualify  for  this  one? 
An  award  for  2-way  communications 
with  10  countries  using 
CW-SSB-RTTY-SSTV  modes. 


UNDERSTANDING  XYL/OM  $1 

An  unusual  certificate  —  get  one 
and  keep  your  mate  happy.  An  award 
to  those  who  have  the  good  fortune 
of  having  an  understanding  partner 
who  appreciates  all  good  things  about 
amateur  radio  (staying  up  all  night, 
spending  money  for  rigs,  etc.). 

(  1 1  (  $  1 

Presented  to  those  who  submit  a 
.sworn  statement  that  they  have  never 
received  a  certificate  for  radio  operat- 
ing and  if  they  ever  receive  one,  they 
will  hate  it.  This  certificate  should  be 
your  first  before  you  accidentally  do 
something  and  receive  a  certificate 
for  it.  This  attests  to  your 
membership  in  the  Certificate  Haters 
Club  + 


Be     certain     to     enclose 
postage     for     the     return 
QSLs. 
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73  BACK  ISSUES 


VOL.1 


$4 


This  is  an  assortment  of  twelve 
different  back  issues  of  73  from  the 
years  1960  through  1964,  Normally 
these  back  issues  would  cost  you  $1 
or  more  each,  but  since  this  assort- 
ment is  our  choice  instead  of  yours 
you  benefit  with  a  big  bargain,  Here 
is  a  good  way  to  build  up  your 
technical  library  with  hundreds  of 
interesting  and  valuable  technical 
articles    and    construction    projects. 

VOL,  2  $4 

Twelve  different  back  issues  of  73 
from  the  years  1965  through  1967. 
These  are  the  real  vintage  years  of  73 
for  home  builders  of  transistorized 
gear.  Lots  of  VHF  projects  and 
gadgets  galore.  See  for  yourself  what 
73    was    doing   back    when    QST    was 
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still  bringing  you  only  tubes.  At  this 
price  viiu  pet  our  choice  of  back 
issues.  This  is  an  excellent  way  to  fill 
in  missing  back  issues,  if  you  like  to 

gambl* 

VOL.  3  $4 

Twelve  different  back  issues  of  73 
from  the  years  1968  to  1972.  These 
bundles  are  already  made  up  so  you 
have  to  accept  our  choice  at  this 
price.  Individual  issues  for  most 
months  are  still  available  for  $1  each 
for  these  years. 

MAGNETIC  CALL  SIGNS 

$4 

Let  the  world  know  that  you  are 
proud     of     your     ham     call.     These 

magnetic  call  sitfns  will  adhere  to  the 
side  of  your  car,  and  they  won't  fall 
off    at    high    speeds. 

U.S.  MAPS 

$1 

These  wall  sized  maps  show  the 
states  and  call  area.  They  are 
specially  designed  for  coloring  to 
show  your  progress  toward  the  Work- 
ed All  States  award  of  ARRL  or  the 
Worked  Almost  All  States  award  put 
out  by  73  (for  proof  of  contact  with 
49  states).  Since  you  will  probably  be 
wanting  to  work  for  the  award  on 
several  bands  you  will  want  several 
maps.   They   COHie  in  groups  of  four. 

WORLD  DX  MAP 

$2 

This  is  the  same  wail-sized  DX  map 
that  is  included  with  the  DX  Hand- 
book except  it  comes  to  you  rolled 
up  instead  of  folded.  This  is  so  you 
can  put  it  on  the  wall  or  have  it 
framed.  The  map  is  designed  with  all 
country  prefixes  indicated  and  space 
for  you   to  color  in  the  countries  as 


you  work  them.  Visitors  can  see 
immediately  how  much  of  the  world 
vou  have  contacted!  The  zones  are 
on  the  map  as  well  as  prefixes.  Maybe 
you  need  several  maps. 

CUSTOMIZED  DX 
BEARING  CHART 

$4 

An  amateur  who  works  for  a  big 
computer  company  has  a  program 
which  permits  him  to  plug  in  your 
location  and  have  it  print  out  the 
bearings  of  ail  the  countries  of  the 
world  from  your  shack.  Once  you 
have  this  list  you  will  use  it  for  every 
DX  contact.  The  chart  gives  the 
bearing  and  distance  to  all  major 
cities  and  countries.  Be  patient  when 
you  order  for  these  have  to  be  run 
through  in  groups  so  that  we  can 
offer  them  to  you  at  such  a  low  cost. 

73  BINDERS 

$5 

These  binders  are  a  gorgeous  red 
and  come  with  the  nicest  set  of  year 
stickers  you've  ever  seen.  The  perfect 
thing  for  storing  your  issues  of  73  so 
that  they  won't  get  lost  or  spilt  on, 
or  into  the  hands  of  the  Jr.  Op.  Dress 
up  your  shack  with  these  binders. 

LAPEL  BADGES 

$1 

Name  and  call  identifies  you  at  club 
meetings,  hamfests,  busted  pot 
parties.  Hand  engraved  by  skilled 
New  Hampshire  craftsman  with  lov- 
ing care.  Only  one  lousy  dollar.  Send 
first  name  and  call. 


CALL  LETTER 
DESK  PLATE 


How  about  dressing  up  your  operat- 
ing table  with  a  desk  plate  showing 
your  first  name  and  call?  These  em- 
bossed desk  plates  are  nice  —-  and 
inexpensive.  No  zero  available,  sorry. 
There  is  room  for  twenty  letters  and 
spaces  total. 
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REASONS  TO  SUBSCRIBE: 
One  Year  Sub  Saves 

DA  one  year  subscription  is  only  $7  -  58tf  per 
issue.  That's  a  42%  savings,  (Egad!) 

Two  Year  Sub  Really  Rips  Us  Off 

DA  two  year  subscription  for  $12  saves  you 
50%  —  each  issue  costs  only  50d.  (We  must 
be  nuts!) 

Don't  Read  This  Paragraph 

DA  three  year  subscription  takes  us  for  a 

bundle.  It's  only 

42d  an  issue  —  a 

savings  of  68%, 

{We  certainly 

won't  make  much 

money  off  you. 

Come  to  think  of 

it,  what  kind  of  person  are  you,  reading  this 

paragraph  and  thinking  of  subscribing  for 

three  years?) 

OUR  RATES  ARE  REASONABLE 

DWe  have  managed  to  hold  our  subscription 
rates  at  a  reasonable  fevel  despite  a  host  of 
rising  costs:  postage  rates  (our  nemesis,  due 
to  go  up  again),  staff  salaries  (itinerant  apple 
pickers  are  making  more  every  year  and  the 
chimpanzees  are  asking  for  more  and  more 
bananas),  rising  printing  costs  and  increased 
costs  in  just  about  everything  else. 


WHAT  WE  GIVE  YOU: 

Q More  articles  on  every  facet  of  amateur 
radio  than  any  other  publication. 

DWe're  usually  a  couple  of  steps  ahead  of 
our  competitors  §n  publishing  articles  you 
want  to  read  about 


□  More  ads  than  any  other  Ham  magazine— 
that  means  you  can  keep  up  on  what's  new 
in  your  hobby. 

□  NEWS  PAGES:  Read  about  how  hams  are 
aiding  people  during  times  of  crisis.  Read 

our  special  inter- 
est columns 
which  will  keep 
you  up  on  what's 
new  in  your  facet 
of  ham  radio  - 
contests  —  SSTV 

—  50  MHz  —  Solid  State  —  and  more,  more, 

more! 

QAn  open  forum  for  you  in  our  letters  to 
the  editor  column.  Here  you  can  sound  off 
on  your  likes  and  dislikes  (about  us  or 
anyone  else).  We  publish  both  sides. 

DWayne's  Editorials  —  never  boring,  some- 
times controversial.  They're  a  great  conver- 
sation starter  at  ham  clubs  and  on  the  air. 

□  I  RS  Report:  Does  an  average  ham  pay 
more  in  taxes  than  a  multi-million  dollar 
company?  Find  out  how  the  I  RS  is  out  to 
screw  you  and  what  you  can  do  about  it. 
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[~|  Sign  me  up  for  a  money-saving  1-year  subscription  for  $7. 

□  Here's  my  $1 2  to  rip  you  off  for  a  2-year  subscription. 

n  YEAH!  I'm  mean  enough  to  sign  up  for  a  3-year  subscription  for  $15. 

[~~|  BankAmericard 


PI  Check  enclosed 
□  Bill  Me 


_  MasterCharge         Account  No. 
Signature 


.Expires, 
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73  HOTLIM..  L!|i  t.»  ilu  Minute  Nrwv  f«  If. hit, 


Dtttt*  m  **p-«i  l*^*fldrd      Afe^  fCC  Code  Test* 


bcandjl  in  the  Wind 


The  premier  issue  of  the  73  HOTLINE,  which  will  be  published 
every  other  Friday,  is  scheduled  for  April  5th.  This  newsletter  will 
cover  all  the  up-to-the-minute  happenings  in  amateur  radio  .  ,  .  FCC 
news  .  .  .  new  petitions  filed  .  .  .  new  actions  .  .  .  DXpedttions  . .  . 
new  products  .  .  .  propagation  flashes  .  .  Hotline  Classified  ads  .  . . 
job  opportunities  in  the  ham  field  . .  .  hamfest  and  convention  news 
.  .  .  contest  news  . . .  all  those  things  hams  want  right  now  and  not 
the  usual  two  months  late  magazine  schedule.  The  73  HOTLINE 
will  be  chock  full  of  last  minute  news  since  it  will  be  in  the  mail  just 
a  few  hours  after  deadline  closing. 

HOTLINE  will  be  mailed  to  all  subscribers  (at  $8  per  year)  by  first 
class  mail,  marked  Rush  —  Time  Value.  Our  tests  have  shown  that 
this  class  of  mail  seldom  arrives  later  than  airmail  and  often  even 
sooner!  HOTLINE  will  not  be  a  simple  typewritten  sheet,  as  some 
newsletters  are,  but  will  be  simitar  to  the  format  of  newspapers, 
with  many  times  the  information  you  might  get  elsewhere.  Use  the 
handy  order  form  below  and  start  getting  the  news  you  need  to 
know  while  it's  still  news. 
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Yes,  start  sending  me  one  year  of  HOTLINE  for  the  price  of  $8. 

□  BankAmericard 

LJ  MasterCharge  Card  No. Expires. 

□  Bill  me 

□  Check  enclosed  Signature 
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73  MAGAZINE 


PART  97  ( 


Continuing  from  February,  here  is  the  last  installment  of  the  FCC  Rules  and  Regulations 
pertaining  to  the  Amateur  Radio  Service. 


Subpart 


adio   Amateur  Civil   Emergency 
Service  (RACES) 


97,221  Permissible  coram  an  icatioos. 

!)7.223  Use  of  codes  and  ciphers. 

07.225  Priority  of  couimunica tions, 

97,227  Operating  procedure. 

Subpart  G — Operation   of  Amateur  Radio 
Stations  in  the  United  States  by  Aliens 

97.301  Bagis,  purpose,  and  scope. 

97.303  Permit  required. 

97.305  Application  for  permit. 

97,307  Issuance  of  permit. 

97.309  Modification,    suspension, 

permit. 

97-311  Operating  conditions, 

97.313  Station  identification. 


or    cancellation    of 


Subpart  H — Operation  of  Amateur  Radio  Sta- 
tions in  the  United  States  by  Permanent  Resi- 
dent Aliens, 


97.401 
1*7.403 
97.405 
97.407 

97.409 


Basis,  purpose  and  scope. 
License  required. 
Application  for  license. 
I  ssu a  nee.     mod i fica  r  i on 

license. 
Operating  conditions. 

Appendices 


or     cancellation     of 


1  Examination  points. 

2  Extracts  from  Radio  Regulations  Annexed  to  the 

International      Telecommunication      Contention 

(Geneva.  1959). 

3  Classification  of  emissions. 

i  Convene  ion  between  the  United  States  of  America 
and  Canada,  Relating  to  the  0|>eratiou  by  Citizens 
of  Either  Country  of  Certain  Radio  Equipment  or 
Stations  in  the  Other  Country  <  Effective  May  15, 
1952). 

5  Determination  of  Antenna  Height  above  Average 
Terrain. 

AUTHOftrrT:  H97.1  to  97.409  issued  under  48  Stat 
1066.  1082,  as  amended;  47  H.SX.  154,  303.  Interpret 
or  apply  48  Stat.  1064^1068,  1081-1105,  as  amended; 
47  ILS.C.  Sub-chap.  It  1 1 1-VL 


§97.221     Permissible  communications. 

Stations  in  this  service  are  authorized  to  transmit 

only  the  following  types  of  civil  defense  communica- 
tions : 

(a)  Communications  for  training  purpoeiea  consist- 
ing of  necessary  drills  and  tests  to  insure  establish 
meat  and  maintenance  of  orderly  and  efficient  opera- 
tion of  the  radio  amateur  civil  emergency  network?* 
and  such  other  radio  stations  and  networks  as 
may  be  associated  therewith  for  the  conduct  of  civil 
defense  communications,  including  communications 
directly  concerned  with  the  conduct  of  practice  alert-, 
practice  blackouts,  practice  mobilization,  and  other 
comparable  situations  as  may  be  ordered  or  initiated 
by  competent  civil  defense  authority  or  hy  the  United 
States*  governmental  or  military  authority  charged 
with  the  defense  of  the  area  tfoncernrtl.  All  messages 
which  are  transmitted  in  connection  with  such  drills, 
exercises  and  testa  shall  be  clearly  ideuliliod  its  *iich 
by  use  of  any  one  of  ihe  words  "prill*1  or  "lCxercise" 
or  "Test"  in  the  body  uf  siiHi  messages. 

(bl  Communications  when  there  In  an  hui*etidmg 
(it  actual  condition  Jeopardizing  the  public  safety  or 
affecting  the  national  defense  or  security: 

(I)  Communications  direeily  concerning  the  activa- 
tion of  the  radio  amateur  civil  emergency  station  net- 
works  or  such  other  radio  stations  and  networks  as 
may  he  associated  with  Hie  Jiet works  for  the  conduct 
of  civil  defense  communications. 

(2l  Cnimiiuuicill inns  directly  Concerning  the  Cote 
dial  of  >ervicc  by  the  radio  amateur  civil  emergency 

networks  and  such  other  radio  stations  and  networks 
as  may  be  associated  therewith. 


(3)  Communit  at  ions  directly  concerning  safety  of 
life,  preservation  of  property,  maintenance  of  law  and 
order,  alleviation  of  Immau  suffering  and  need,  and 
combating  of  armed  attack  or  sabotage. 

(4)  Communications  directly  concerning  the  accu- 
mulation and  dissemination  of  public  information  or 
instructions  to  the  civilian  population  essential  to  the 
activities  of  the  civil  defense  organization  or  that  of 
other  authorize" I  governmental  or  relief  agencies, 

to)  Communications  directly  concerning  the  trans- 
action of  business  essential  to  public  welfare. 

§97.223    Use  of  codes  and  ciphers. 

Any  station  in  this  service  is  authorised  to  transmit 
messages  in  codes  and  ciphers  and  to  utilize  any 
method  of  secret  or  coded  authentication  of  its  trans- 
missions when  such  method  of  concealing  the  contents 
of  messages  or  such  authentication  procedure  is  pre- 
scribed by  the  competent  civil  defense  authority  of  the 
area  served  by  Ihe  station  and  is  approved  by  the  cog- 
nizant federal  civil  defense  authorities. 

§97.225     Priority  of  communications. 

The  order  of  priority  of  communications  by  stations 
in  this  service,  when  there  is  an  impending  or  actual 
condition  jeopardizing  the  public  safety  or  affecting 
the  defense*  or  security  of  an  area,  shall  be  determined 
by  tin*  cognizant  civil  defense  authority  of  ihe  aria 
concerned  or  hN  authorized  representative, 

§97,227    Operating  procedure. 

The  operating  procedure,  and  the  method  of  circuit 
control  by  the  control  station  of  ea<  h  network,  shall  be 
determined  by  the  responsible  civil  defense  authority  of 
ihe  area  concerned  and  shall,  in  general,  conform  ns 
nearly  as  possible  to  llie  operating  procedure  normally 
followed  in  oilier  services  in  the  expeditious  handling 
of  message  traffic  by  the  method  of  transmission  in  use. 
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cNTE  UPRISES 


PRESCALER  MODEL  PD-301 

$55.50  plus  $1.50  postage 

Model  PD  301  it  a  300  MHz  prescalef  designed  to  extend  the  range  of 
vouf  counter  ten  times.  This  presenter  has  a  built  in  pre  amp  with  a 
sensittvuy  qt  80  mV  af  150  MHz,  100  mV  at  260  MHi.  175  mV  at  300 
MH*+  The  95H90  scaler  is  rated  at  320  MHz,  To  insure  enough  drive  for 
elf  counters,  &  post  Amp.  was  built  in.  The  pre  amp  has  a  self  contained 
power  supply  regulated  at  5.?V  i  .08%.  (Input  50  Ohms .  Output  Hi  Z) 

All  prescalers  are  shipped  In  a  4"  by  4"  by  lMr*'  cabinet  All  are  wired 
and  calibrated, 


K-ENTERWU$£S 


» 


1401  NORTH  TUCKER 
SHAWNEE,  OK  74801 
405-273-1598 


FREQUENCY  STANDARD 


Only 
$32.50 

(less  batteries) 
POSTPAID  USA 


Precision  crystal 


•   Fully  guaranteed 


Markers  at   TOO,  50,  25,   J  0  or  5  kHz  se- 
lected by  front  panel  switch. 
Zero  adjust  sets   to  WWV*  Exclusive  circuit 
suppresses  unwanted  markers. 
Compact    rugged    design.    Attractive,    com- 
pletely self  contained. 
Send  for  free  brochure. 


"I  m 

»JI 

iLOM 
5INEI 

A 

R 
IS 

BOX 

455, 

ESCONDIDO, 

CA 

92025 

Subpart  G — Operation  of  Amateur  Radio 
Stations  in  the  United  States  by  Aliens 

§  ?»7,3Ql     Basis,  purpose*,  and  scope, 

i  ;i  )  Tin*  rillr*  in  |hls  Mihpari  arc  ha-id  mi.  and  urc 
;i  iplietfhlt*  solely  1<«.  alien  amairur  tilH'tflthilis  pursuant 
In  section  ,'»ii::ih  rJi  ami  3H>ta)  of  tin*  Cnmmmilcn- 
ti  itm  AH  of  llfSit.  us  amended,     (J*ee  L'tihiie  f-iwv  vS- 

(li)  THi"  purpose  «»f  tills  subpart  is  to  hupUment 
Public  Law  >v  313  liy  prescribing  the  rules  under 
which  :ui  alien,  who  holds  an  amateur  operator  and 
station  license  Ksinnl  by  Ms  povertuneut  (hereafter 
referred  in  as  an  alien  amateur  I.  may  operate  an 
amateur  radio  station  in  the  United  States,  iti  hs  po>- 
senium*.  nn«]  in  the  '"••muiouwealtti  **f  Puerto  Itiro 
thereafter  referred  to  only  as  Hie  United  SHutc**)* 
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§  97.303    Permit  required, 

(a)  Hefore  he  may  operate*  an  amateur  radio  station 
in  the  United  Stairs,  under  Nip  provisions  of  sections 
303(1)  C2)  and  310(a)  of  Hie  Communications  Aei  of 
VM4,  as  amended,  an  alien  amateur  licensee  must  •>!»- 
rain  a  permit  for  such  operation  from  the  Federal 
Commitment  ionn  Cum  mission.  A  permit  fur  sueh 
Operation  shall  Ik*  issued  only  to  an   alien  holding  a 

valid  amateur  operator  find  station  authorization  front 
bin  government  aud  only  when  there  is  in  efTert  a 
bilateral  agreement  between  the  United  states  and 
that,  govern  men  I   for  such  operation  on  a  reciprocal 

basis  hy  United  Stales  amateur  radio  operators. 

§97.305    Application  for  permit. 

(a)  Application  fin4  a  permit  shall  he  made  eu  FCC 
Worm  (M()  A.  Form  ril0-A  may  lie  ofat*i$hod  from  the 
Commissions  Washington,  D.O-  office,  frnm  any  of  the 

Commission's  field  offices  and,  hi  some  instances.  Prom 
United  States  missions  abroad. 

(b)  The  application  form  shall  he  completed  Iti  full 
In  English  and  signed  hy  the  applicant.  A  photocopy 
of  the  applicant's  amateur  operator  ami  station  lieense 
issued  hy  his  government  shall  he  tiled  with  the  appli- 
cation. The  Commission  may  require  the  applicant  to 
furnish  additional  in  format  kill.  The  'application  must 
be  filed  hy  mail  or  in  \  u  with  the  Federal  Colli- 
niuniraiifins  Commission,  Washington,  1U\.  205*14, 
U.S.A.  To  allow  sufficient  time  for  processing,  the 
application  should  he  tiled  at  least  00  days  before  the 
date  on  which  the  applicant  desires  to  commence 
operation. 

§97.307     Issuance  of  permit. 

(a)  The  Commission  may  issue  a  permit  to  an  alien 
amateur  under  such  terms  and  conditions  :■>  it  deems 
appropriate.  If  a  change  in  the  terms  of  a  peimit  is 
desired,  an  application  for  modification  of  thr  permit 
is  nipiiieih  If  ojieratiou  beyond  the  expiration  date  of 
a  permll  in  desired,  art  application  for  renewal  of  the 
penuit  is  reijuired,  In  anj  ease  in  which  rhe  [*ormitf. 
ha^.  in  accordance  with  the  pro  vis  urns  nr  this  *utt|iurf, 
made  a  timely  and  tinffieieiil  aitplication  i**r  n*itewal 
of  ail  oimxjiiri'rf  [M'rmit,  >\\vh  |HbriuJl  sliali  uul  v\|iij 
until  the  application  Ims  bevn  filially  determined.  Ap- 
plication for  muililii-ailon  or  for  n-newai  of  a  p*  rind 
<hali  be  filed  on  FCC  Form  ClO-A, 

lb  i  The  Commission,  in  its  diseretioii.  may  deny  any 
application  for  u  permit  under  this  subpart.  If  an 
application  is  denied,  the  applicant  will  he  uotUU'd  ) 
Idler.  The  applicant  may,  within  UQ  days  of  Hie  mail* 
hi£of  teiieli  letter,  reijuest  the  Commission  to  reecin-ider 
lis  ai-tioit. 
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FM  Schematic  Digest 

A  COLLECTION  OF 

MOTOROLA  SCHEMATICS 
Alignment,  Crystal,  and  Technical  Notes 

covering  1947-1960 
136  pages  11%"  x  17"  ppd  $6.50 


S.  Wolf 

Box  535 

Lexington,  MA  02173 


^.COMMUNICATIONS 
HAL  ID-1  REPEATER  IDENTIFIER 
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Circuit  board  wired  &  tested $75.00 

With  rack  w /cabinet #7 15.00 

TTL  logic.  Power  line  frequency  counter  for  3 
minute  or  less  timing  and  control.  Easily  re- 
programmable diode  ROM  uses  only  27  diodes 
(depending  on  call)  to  send  DE  #iany  call".  Low 
impedance  audio  with  volume  and  tone  control 
All  circuitry  including  PS  on  small  G10  glass  PC 
board,  Write  for  full  details.  HAL  COMMUNI- 
CATIONS, Box  365L,  Urbana    I L  61801 


Isolated     Pad     Drill     Mr 

Precision      circuit      board      construct  ion 
without  etching.  Fits  haod  drib,  electric 
drill.     Simple,     fast,     economical,     safe. 
Si^es      ,20,  J5P  .10  inch  dia 
With  replaceable  #BO  drill. 

$6,95  ea. 
Cahf.  residents  add  b%, 

A  FSTAHLERCo 


PO  BOX  354  CUPERTINO   CALIF  95014 


How  does  the  possibility  of  going  to  hamfests, 
or  any  gathering  of  hams  and  making  over  $1 00 
sound  to  you?  For  more  information  on  becom- 
ing a  local  representative  for  73  Magazine,  write 

Marketing  Manager 
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HDTCAHRtEfl  OtQDES 
lENEflS 

LINEAR  ICS 

DIGITAL  ICS 
HftTL 


COMMUNICATIONS 

HPJBOQ       S    50I?S10UO        NitcNrffc*  HAL 


*yin 


1N4?29i3  6iij 
IN4739(9.1v). 


IN4/3JI1  1v)    IW73blG  ?*!.  IMMROl  ?ui 

IN4?47il?vl    immillv)   Ihmil 


,frifiN 


Si  75 


mi  nm 

MC14U6G 


SI  Z5    74TN 
S3  25   MCl^UG 

S3  30  AHCH3P 


F.  1923       S    90    MLFUJP 

MC76BP      SUQ    MC880P  S3  50   MCflSflP 

MC724P  MC72&P  WC719P  MC792P 


MC7T1P      SI  7*    MC370P 


S3  3D    MC976DP 


DIP  TIL 


FETS 
I0R0IDS 


7404  7401    746?   7410  74Z0  743 ft   744 D 

7404  7405      I    60  7WJ    749b  HH 

7477  I    7S  7423  1474 

7416  SI  >4  7490  7492   7443 

40673  HOSf  II        SIR  «W  IDl 


S3  00 

51  05 

52  10 

£    60 


744? 
7475 
741?) 
2N301I 


$    75i 

SI  -i« 

51  60 

S    9b 

S2D0 
ST  Ob 
SMS 

$  « 
UK 

52  40 
Si  40 
S    b* 


i*i*iiiGi**tiiCFiD2ac  cf  102  01  cnoi  o?  $  h 

CF1WQ3        SI  7*  FERHOXCUBE  FERHITF  BEAD*     tftll  |b 

10 ICS  IS    DIP     S    70 


CWCHIC  SOCKETS       I  ICS.  14  DIP     S   60 

MAHV  OTHER  DEVICES  AND  GDMP0*EN7S  IM  STOCK  WfllTf  FOR  CAT  At  0C 

HAL  COMMUNICATIONS 

Box  365L,  Urbana  I L  61801  •  217-359-7373 


(e)  Xttrnmlly,  n  pcnntt  will  be  tesucd  to  expire  l 
year  after  issuance  lint  in  no  event  after  tin1  cxpira- 
tl'Oil  of  the  license  issued  to  I  lie  alien  a  mil  tour  by  his 

government* 

E$  jn\.j</7 1 « )  unn nfhd  4  ff.  n-ij-72;  r/<7?)-/] 

§97^309    Modification,   suspension,  or  cancellation   of 
permit* 

At  any  time  the  Cum  mission  may,  in  its  discretion, 
modify,  suspend,  or  eancel  any  permit  issued  under  this 
subpart.  In  this  event,  the  permittee  will  be  notified 
of  the  Commission's  action  by  letter  mailed  to  his  mail- 
ing address  in  the  United  States  and  the  permittee 
shall  comply  immediately,  A  permittee  may,  within 
DO  days  of  the  mailing  of  such  letter,  request  the  Com- 
mission to  reconsider  its  action.  The  filing  of  a  request 
for  reconsideration  shall  not  stay  the  effectiveness  of 
that  action,  but  the  Commission  may  stay  its  action  on 
its  own  motion. 

§97.311    Operating  conditions* 

i a)  The  alien  amateur  may  not  under  any  circum- 
stances begin  operation  until  he  has  received  a  permit 
issued  by  the  Commission. 

fb)  Operation  of  an  amateur  station  by  an  alien 
amateur  under  a  permit  issued  by  the  Commission 
must  comply  with  all  of  the  following  : 

(!)  The  terms  of  the  bilateral  agreement  between 
the  alien  amateur's  government  and  the  government 
of  the  United  States  : 

(2)  The  provisions  of  this  subpart  and  of  Subparts 
A  through  K  of  this  part  ; 

itti  The  o|>erutifig  icrms  and  conditions  of  the 
license  issued  to  the  alien  amateur  by  his  government; 
and 


(4)  Any  further  conditions  specified  on  the  permit 
Issued  by  the  Commission, 

(c)  An  alien  amateur  may  operate  on  dates,  at  loca- 
tions, or  via  an  itinerary,  significantly  different  from 
that  specified  in  the  application  for  his  permit  only 
under  the  condition  that  he  has  given  advance  notice 
of  the  particulars  of  such  operation  to  the  Commission 
in  accordance  with  the  requirements  of  §  97.95(a). 

§97.313    Station  identification. 

la)  The  alien  amateur  shall  identity  his  station  as 
follows : 

(1)  Radio  telegraph  operation:  The  amateur  shall 

transmit  the  call  sign  issued  to  him  by  the  licensing 
country  followed  by  a  slant  (/)  wign  and  the  United 
States  amateur  call  sign  prefix  letter  (s)   and  number 

appropriate  to  the  location  of  his  station. 

(2)  Radiotelephone  operation:  The   amateur   shall 

transmit  the  call  sign  issued  to  him  by  the  licensing 
country  followed  by  the  words  "fixed",  "portable'*  or 
"mobile",  as  appropriate,  and  the  United  Stat- 
amateur  call  sign  prefix  letter  fs)  and  number  appro- 
priate to  the  location  of  his  station.  The  identification 
shall  he  made  in  the  English  language. 

(b)  At  least  once  during  each  contact  with  another 
amateur  station,  the  alien  amateur  shall  indicate,  in 
English,  the  geographical  location  of  bis  station  as 
nearly  as  possible  by  city  and  State,  commonwealth,  or 
possession. 

Subpart  H — Operation  of  Amateur  Radio 
Stations  in  the  United  States  by  Perma- 
nent Resident  Aliens 

[Subpart  HtK97.k0t-97.409)   added  netc  eff.  8-8-7B; 
17(721-7] 
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TOUCH-TONE  DECODER 

Improved,  reliable  solid-state  decoder  at  an 
unbeatable  price!  NE567Js,  LED  indicators, 
7402  AND  gates. 

Board:  $10.   Kits;  $40(3  tones)  to  $90<8  tones). 
Assembled  &■  Tested:  $45  to  $99. 


CW/RTTY/REPEATER  IDENTIFIER 

Improved    version    of    our    popular    identifier. 
Variable    speedt    timing    &    output    amplitude* 
Drop-out      PTT      timer.      Plug-in      8223B 
read-only  -me  mory . 
Board;  $8.    Kit:  $34.   Tested;  $39. 

REPEATER  IDENTIFIER  PANEL 

Incorporates  identifier,  line-locked  timer  board, 
PTT  relay  and  power  supply « 

Tested:  $100 

TOUCH-TONE  REGISTER 

Accepts    2    button   sequence.    10   outputs,   ex- 
pandable to  100, 
Board:  $6.   Kit:  $25.   Tested:  $30* 

DIGITAL  CLOCK 

6   digit,    12/24    HR„    50/60  HZ.  MM5311   and 
LED  readout.  Requires  12VAC.CT, 
Board:  $6.   Kit:  $30.    Tested:  $35. 

Touch— Tone  to  ROTARY  CONVERTER 

Accepts  and  stores  1  to  32  digits.  Converts  to 

rotary  on  command, 

Board:  $7.   Kit:  $30.   Tested:  $38. 

Write  for  free  flyer  and  specs  on 
these  and  other  board  products. 


BankAmericard 


ivm-Mim  /me 


master  charge 

THE  JNTERlAMfc  CAflD 


HI 


2537  Weston  Road 
Colorado  Springs 
Colorado  80910 

Telephone:  (303)  392-1619 


§  97.401     Basis,  purpose  and  scope. 

(a>  The  rules  in  this  subpart  are  based  on  and  are 
applicable  solely  to  those  provisions  of  section  303 (U 
(3)  and  310(a)  of  the  Communications  Act  of  1934, 
as  amended  (see  Public  Law  92-81,  85  Stat,  and  78 
Stat,  202)  whereby  certain  aliens  admitted  to  the 
United  States  for  permanent  residence  should  be  eligi- 
ble to  operate  amateur  radio  stations  and  to  hold 
licenses  for  their  stations. 

(b)  The  purpose  of  this  subpart  is  to  implement 
Public  Law  92-81  by  prescribing  the  rules  under  which 
an  alien,  who  is  a  permanent  resident  of  the  United 
States  and  has  filed  a  declaration  of  intention  with  a 
State  or  Federal  court  may  operate  an  amateur  radio 
station  in  the  United  States. 


§  97.403    License  required, 

(a)  Before  an  alien,  under  Public  Law  92-81,  may 
operate  an  amateur  radio  station  in  the  United  States 
under  the  provisions  of  sections  303(1)  (3)  and  301(a) 
of  the  Communications  Act  of  1934,  as  amended,  he 
must  obtain  a  license  for  such  operation  from  the  Fed- 
eral Communications  Commission.  A  license  for  such 
operation  shall  be  issued  only  to  an  alien  admitted  to 
the  United  States  for  permanent  residence  who  has 
filed  under  section  334(f)  of  the  Immigration  and  Na- 
tionality Act  (8  XL  B.C.  1445(f)  a  declaration  of  inten- 
tion to  become  a  citizen  of  the  United  States  and  has 
successfully  completed  an  examination  pursuant  to 
S  97.29. 

§  97,405    Application  for  license. 

(a)  Application  for  license  shall  be  made  on  FCC 
Forms  610  and  610-C.  Both  forms  may  be  obtained  from 
the  Commission's  Washington,  D,C,  office  or  any  of  the 
Commission's  field  offices. 

fh)  The  application  forms  shall  be  completed  in  full 
in  English  and  signed  by  tiie  applicant.  The  Commis- 
sion may  require  the  applicant  to  file  additional  in- 
formation. Both  applications  must  be  filed  in  accord^ 
ance  with  the  instructions  contained  in  §§97.11  and 
97.41. 


§97.407    Issuance,    modification,    or    cancellation    of 

license. 

(a)  The  Commission  may  issue  a  license  under 
such  conditions,  restrictions,  and  terms  as  it  deems 
appropriate, 

(b)  At  any  time  the  Commission  may,  in  its  discre- 
tion, modify  or  cancel  any  license  issued  under  this 
subpart.  In  this  event,  the  licensee  will  be  notified  of 
the  Commission's  action  by  letter. 

§  97.409     Operating  conditions. 

(a)  The  alien  applicant  may  not  under  any  circum- 
stances begin  operation  until  he  has  received  a  license 
issued  by  the  Commission. 

(bj  Except  as  stated  in  any  condition  the  opera- 
tional rules  and  procedure  contained  in  Subparts  A 
through  E  of  this  part  shall  be  applicable. 

(c)  When  the  licensee  under  this  subpart  becomes  a 
citizen  of  the  United  States  it  will  not  be  necessary 
for  him  to  notify  the  Commission  of  this  fact  until 
such  time  as  tiie  licensee  desires  to  renew  or  modify 
Ms  license.  At  the  time  the  licensee  becomes  a  citizen 
of  the  United  States  all  procedural  rights  shall  attach 
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to  his  license  ami  the  Com m  union  t ions  Act  and  Act- 
jmnistruflve  Procedure  Art  shall  Iw  iipplicaHH*  regard- 
ing any  request  or  application  for.  or  modification, 
suspension,  or  cancellation  of,  any  such  license. 

Appen  DICES 
Appendix   l 

EXAMINATION    POINTS 

Examinations  for  amateur  rarlio  operator  licenses  are 
conducted  at  the  Commiaaion's  office  In  Washington,  P.C,  and 
at  each  field  office  of  tbe  Commission  on  the  days  designated 
by  the  Engineer  In  Charge  of  the  office.  Specific  dat^s  should 
be  obtained  from  the  Engineer  in  Charge  of  the  nearest  field 
office  of  the  Commission. 

Examinations  are  also  given  frequently;  by  appointment, 
at  the  Commissions  offices  at  the  following  points: 


Anchorage,  Alaska. 
Beaumont.  Tex. 
Mobile,  Ala, 


San  Diego,  Calif. 
Savannah,  Ga, 
Tampa,  Fia. 


Examinations  are  also  given  at  greater  intervals  at  th* 
places  named  -below,  which  are  visited  for  that  purpose  by 
CummisKjon  psatttlnors  from  the  field  offices  for  &ueh  locations, 
For  current  schedules,  exact  timet  place,  and  other  details, 
inquiry  should  be  addressed  to  the  office  conducting  examina- 
tions at  the  chosen  point. 


QUARTERLY    POINTS 


Albany,  n.y, 
Birmingham,  Ala. 
Charleston,  W.  Va. 
Cincinnati,  Ohio. 
Cleveland,  Ohio* 
Columbus,  Ohio, 
Corpus  Chrlstlt  Tex. 
Davenport,  Iowa, 
Des  Moines,  Iowa, 
Fort  Wayne,  IntL 
Fresno,  Calif. 
Grand  Kaplds.  Mich. 
Indianapolis,  lud. 
Knoxvllle,  Tenn. 
Little  Rock.  Ark. 
Louisvillp,  Ky. 


Albuquerque,  N.  Mex. 
Boise.  Idaho. 
El  Paso,  Tex, 
Fairbanks.  Alaska, 
Hartford,  Conn. 
Helena,  Mont. 
Jackson,  Miss. 
Jacksonville,  Fla. 
Juneau,  Alaska. 


Memphis,  Tenn. 
Milwaukee.  Wis, 
Nashville,  Tenn* 
Oklahoma  City.  Okla* 
Omaha,    Nebr. 
Phoenix,    Arl*. 
Pittsburgh,  Pa. 
St.  Louis,  Mo. 
Snif  LukeCity,  Utah, 
San  Antonio,  Tex 
Sioux  Palls,  S,  Dak 
Syracuse,  N,Y. 
Tulsa,   Okla. 
William  sport,  Pa, 
Winston-Salem.    N-C, 


SEMIANNUAL 


Ketchikan.  Alaska. 
Las  Vegas,   Nev. 
Lubbock.    Tex. 
Portland,  Maine, 
Salem,   Va. 
Spokane,  Wash. 
Tucson,  Ariz, 
Wichita,  Kans. 
Wilmington,  N,C. 


ANNUAL 

Klamath  Falls,  Oreg. 
Lihupi  Hawaii, 
Marquette,  Mich. 
Rapid  City,  S.  Dak, 
Wuiluku,  Hawaii, 


Bakersfield,  Calif. 
Bangor.  Maine, 
Billings,  Mont. 
Hilo,  Hawaii, 
Jamestown,  N.  Dak. 

Arrangements  have  also  been  made,  Including  cooperation 
of  uthtT  Federal  agencies,  for  General  Class  examinations  in 
outlying  areas  as  follows; 

Guam:  District  Communications  Officer,  United  States 
naval  station. 

Hawaii  :  At  not  exceeding  one  point  on  any  Island,  by  the 
Engineer  in  Charge  ( Honolulu). 

lAppenMfc  /.  Helena.  Mont,,  added  to  Semiannual  Ex- 
amination Point*;  (Seat  Falls  and  Helena,  Mont., 
deleted  from  Annua!  Examination  Points  eff.  2-21-73; 

Appendix  2 

Extracts  From    Radio   Regnlatiom  Annexed  to  the  Interna- 
tional Telecommunication  Convention   iQeneca,  195$ t 

ARTICLE   41  —  AM  AT  FT  ft   STATIONS 

Seettoti  1    Ifatilticoiminrtilcatinns  hrtwn-n  itjuateitr  fitatiolts 

of  iliffen  lit  i-ftii.ii  If  i«*>  ■  shall  be  furMiMt»n  if  th^  rulmlnistni ttcfriJ 
i i-f  out*  t»f  tin*  v*it)iitri+ ■*-  et*|R'i*rfi:w.|  1ms  rmttttwi  rhiit  it  objects 
tii  Mich  ni*IU*i,iniiriiiinlriitii>ns. 


t 


* 


^ 


•  FABULOUS   PRIZE   LIST 

•  GIANT  SWAP  CIRCLE  -  INSIDE  AND  OUT 

•  MEETINGS  -  MARS,,  NETS  &  FORUMS 

WE  ISSUE  THIS  SPECIAL  INVITATION 
TO  THE  READERS  OF  73  TO  JOIN  US 
AND  JUDGE  FOR  THEMSELVES.  WE 
WILL  BE  LOOKING  FOR  YOU  AT  THE 
SOUTH'S  LARGEST  AND 
FRIENDLIEST  HAM  CONVENTION. 

FOR  INFORMATION  CONTACT 

BIRMINGHAM  AMATEUR    RADIO  CLUB 

P.   0.   BOX    603 
BIRMINGHAM,   ALABAMA  35201 


Q 


f 


For 

FREQ. 

STABILITY 


Depend  on  JAN  Crystals. 

Our  large  stock  of  quartz 
crystal  materials  and  components  assures  Fast 
Delivery  from  us. 

CRYSTAL  SPECIALS 

2-METER  FM  for  most  Transceivers     ea.  S3. 75 

144-148  MHz  —  .0025  Tol. 

Frequency  Standards 

100  KHz  (HC  13/U)  4.50 

1000  KHz  (HC  6/U)  4.50 

Almost  all  CB  Sets,  Tr  or  Rec.  2.50 

(CB  Synthesizer  Crystal  on  request) 

Any  Amateur  Band  in  FT-243  1.50 

(80-meter.  S3. 00     160-meter  not  avail  i    *  for  5.00 

For  1st  class  mail,  add  20c  per  crystal.  For 
Airmail,  add  25c+  Send  checK  or  money  order- 
No  dealers,  please. 


Division  of  Bob  Whan 

&  Son  Electronics.  Inc 

2400  Crystal   Drive 

Ft    Myers,  Florida 

33901 

All  Phones 
(813)  936-239T 


Send    10c    for   new   catalog    with    12    oscillator 
circuits  and  lists  of  frequencies  m  stock 
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flee.  2.  (1)  When  transmissions  between  amateur  stations 
"f  different  COUtttrle*  are  permitted,  they  shall  be  made  In 
plain  language  -k rut  >Iitill  be  limited  to  mes*iiees  of  a  tech- 
nical luthjr*1  relating  to  lestS  Olid  to  remarks  of  a  personal 
character  for  which,  by  reason  of  tbeir  unimportance,  recourse 
hi  Mi>  public1  telecomuiun  lections  service  U  nut  justified.  It  Is 
iibsohitMy  forbidden  far  amat"ui'  stations  to  l»c  used  for 
iran^mltrtnc  international  communication?  on  behalf  of  third 
parties. 

i2«    The   preceding  provision*   may   be  modified   by   special 

arrangi-meni*  between  the  administrations  of  the  countries 

concerned. 

St:«\  3*  i  1  i  Any  person  operating  the  apparatus  of  an  tuna- 
tf»ur  station  shall  Lure  proved  that  be  is  abie  to  s**nd  correct iy 

by  hand  and  to  receive  correctly  by  ear,  texts  In  Morse  code 

blgnals.     Administrations  concern       may.  however  waive  this 

reqttlremest   In  the  elite  of   stations  making  use  exclusively 

of  frequencies  above  144   MHz. 

<2)  Administrations  shall  take  such  measures  as  they  jtidpe 
necessary  tu  verify  thp  technical  qualifications:  of  any  pertfOQ 
operating  the  apparatus  of  an  amateur  station. 

Sec,  4>  The  maximum  power  of  amateur  stations  shall  be 
fixed  by  flu*  adin1nt*r  ration*  concerned,  having  repard  in  the 
technical  qua  1 1  flea  t  inns  of  the  operators  and  to  the  conditions 
under  which  these  stations  are  to  work. 

SE«  5.  (1  r  All  the  general  rules  of  the  Convention  and  of 
these  H  emulations  shall  apply  to  amateur  station^  In  par- 
ticular, the  emit  led  frequency  shall  be  as  stable  and  n*  free 
from  spurious  emissions  as  the  state  of  technical  development 
fur  such  stations  permit 


1  As  may  appear  In  puldlc  notices  issued  by  the  Gotouilshlou, 

t2)  During  the  course  of  their  transmissions,  amateur  sta- 
tions shall  transmit  their  call  sign  at  short  intervals. 

RESOLUTION    NO.    10 

Relating  to  the  use  of  the  bands  7000  to  7100  kHz  and 
7100  to  7300  IcHs  by  the  Amateur  Service  and  the  Broadcast- 
ing Service, 

The  Administrative  Radio  Conference,  Geneva,  1959, 
Considering — 

(a)  That  thp  sharing  of  frequency  bands  by  amateur,  fixed, 
and  broadcasting  services  is  undesirable  and  should  be  avoided  ; 

(b)  That  It  In  desirable  lo  have  worldwide  exclusive  allo- 
cations for  these  services  In  Band  7 ; 

(c)  That  the  band  7000  to  7100  kHz  is  allocated  on  a 
worldwide  basis  exclusively  to  the  amateur  service; 

(d)  That  the  band  7100  to  7300  kHz  is  allocated  in  Regions 
1  and  3  to  the  broadcasting  service  and  in  Region  2  to  the 
amateur  service ; 

'revolves, 

that  the  broadcasting  service  should  be  prohibited  from  the 
band  70 oo  to  7100  kHz  and  that  broadcasting  stations  oper- 
ating on  frequencies  in  this  band  should  cease  such  operation  ; 
and  noting, 

the  provisions  of  No,  117  of  the  Radio  Regulations; 
further  rc*0tVC*f 

that  Interregional  amateur  contacts  should  he  only  in  the 
band  7000  to  7100  kHz  and  that  tbe  administrations  should 
make  every  effort  to  ensure  that  the  broadcasting  service  In 
the  band  7100  to  7300  kHz,  In  Regions  1  and  3,  does  not 
cause  Interference  to  the  amateur  service  in  Region  2t  such 
being  consistent  with  the  provisions  of  No.  117  of  tbe  Radio 
Regulations, 


Appendix  4 

Con  rent  ion  Between  the  United  State*  of  America  and  Canada, 
Relating  to  the  Operation  hy  Citizens  of  Either  Country  of 
Certain  Radio  Equipment  or  Stations  in  the  Other  Country 
(Effective  May  15,  1052* 

ARTICLE   III 

It  Is  agreed  that  persons  holding  appropriate  amateur 
licenses  Issued  by  either  country  may  operate  their  amateur 
stations  in  the  territory  of  the  other  country  under  the  fol* 
lowing  conditions: 

(a)  Each  visiting  amateur  may  be  required  to  register  and 
receive  a  permit  before  operating  any  amateur  station  licensed 
by  his  government. 

4b)   The  visiting  amateur  will  identify  his  station  by  : 

(1)  Radiotelegraph  operation.  The  amateur  call  sign  is- 
sued to  blm  by  tbe  licensing  country  followed  by  a  slant  {/) 
sign  and  the  amateur  call  sign  prefix  and  call  area  number 
Of  the  country  he  Is  visiting. 

(21  Radiotelephone  operation.  The  amateur  call  sign  in 
English  issued  to  htm  by  tbe  licensing  country  followed  by  tbe 


words,  "fixed,"  "portable"  or  "mobile/*  as  appropriate,  and 
tbe  amateur  call  sign  prefix  and  call  area  number  of  the  coun- 
try he  Is  visiting. 

(0)  Each  amateur  station  shall  Indicate  at  least  once 
during  each  contact  with  another  station  its  geographical  loca- 
tion as  nearly  as  possible  by  city  and  state  or  city  and 
province, 

id)  In  other  respects  tbe  amateur  station  shall  be  operated 
In  accordance  with  the  laws  and  regulations  of  the  country  in 
which  the  station  is  temporarily  located. 


Appendix  5 

deter  111  nation  of  antenna  height  above  average  terrain 

The  effective  height  of  the  transmitting  antenna  shall  he 
the  neigh!  of  the  antenna's  center  of  radiation  above  "aver- 
age terrain."  For  this  purpose  "effective  height  shall  be 
established  as  follows; 

(at  On  a  I'S,  geological  Survey  Map  having  a  scale  of 
1  r  350.000,  lay  out  eight  evenly  spaced  radtals.  extending 
from  tbe  transmitter  site  to  a  distance  of  10  miles  and 
beginning  at  *0\  45%  90*,  135%  180%  22S%  270*;  :*15*  T.) 
If  preferred,  maps  of  greater  scale  may  be  used. 

tb)  By  reference  to  the  map  contour  line!?,  establish  tbe 
ground  elevation  above  mean  sea  level  1AMSL)  at  2,  4.  &,  S, 
and  10  tulles  from  the  antenna  structure  along  each  radial, 
If  no  elevation  figure  or  contour  line  exists  f«r  any  particular 
point   the  nearest  contour  line  elevation  shall  be  employed 

<c)  Calculate  the  arithmetic  average  of  these  40  points  of 
elevation   l5  points  of  each  of  s  radials). 

(di  The  height  above  average  terrain  of  the  antenna  is 
fli us  the  height  AMSL  of  the  antenna's  center  of  radiation, 
minus  the  height  of  average  terrain  as  calculated  above. 

Note  1  :  Where  the  transmitter  is  located  near  a  large 
body  of  water,  certain  points  of  established  elevation  may 
fall  over  water.  Where  it  Is  expected  that  service  would  be 
provided  to  land  arena  beyond  the  body  of  water,  the  points 
at  water  level  In  that  direction  should  be  Included  in  the 
en  leu  lnl  h  in  of  average  elevation.  Where  it  is  expected  that 
service  would  not  be  provided  to  land  areas  beyond  the  hody 
of  water,  tln«  in  u  hi  h  at  water  level  should  not  be  in  eluded  In 
the  average. 

Notk  -  :  In  Instance*!  In  which  this  procedure  might  provide 
unreasonable  figures  due  to  the  unusual  nature  of  the  local 
terrain,  applieaul  may  provide  additional  data  at  his  own 
discretion,  and  such  data  may  be  considered  if  deemed 
significant* 

Appendix  3 

classification  of  emissions 

For  convenient  reference  the  tabulation  below  is  extracted 
from  the  classification  of  typical  emissions  In  Part  2  of  the 
Commission's  Rules  and  Regulations  and  in  the  Radio  Regula- 
tions. Geneva,  1950,  and  It  includes  only  those  general  classi- 
fications which  appear  most  applicable  to  the  Amateur  Radio 
Service, 


Type  of  modulation 

Type  of  transmission 

Symbol 

Amplitude,,. 

With  no  modulation. 

A* 

Telegraph  without  the  use  of  modulat- 

At 

ing  Audio  frequency  fbyon-off  keyinfci. 

Telegraphy  by  the  on-off  keying  of  an 
amplitude     modulating    audio    fre- 

A3 

quency  or  audio  frequencies  or  by  the 

on-off  keying  of  the  modulated  emis- 

sion {special  case:  an  unkeved  emis- 

sion amplitude  modulated). 

Telephony...  _ 

Facsimile. - „.  -      __. 

A3- 
At 

Television 

A5 

Frequency  tor 

Telegraphy  by  frequency  shift  keying 

Fl 

phase). 

without  the  use  of  a  modulating  audio 
frequency. 

Telegraphy  by  the  on-off  keying  of  a 

PI 

frequency     modulating     audio     fre- 

quency or  by  the  on -off  keying  of 
frequency  modulated  emission  (special 

case:  an  unkeyed  emission  frequency 

modulated). 

Telephony „.___ 

Facsimile 

F3 

Television 

F5 

Pulse  *__... .,* 

F 

1  (In    Part  97)    unless   specified    otherwise,   A3  Includes  single  and 
double  sideband  with  lull,  reduced,  or  suppressed  carri- 


THE  END 
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K.W.  Herkimer 
690  Chip  wood 
Orange,  CA  9266  7 


RST  U.S. 


REMO 


CON 


CENSED 
"ROLLED 


REPEATER 


On  27  April,  1973,  the  country's  first 
licensed  remotely  controlled  repeater 
came  on  the  air  with  a  1 0-watt  voice  from 
Catalina  Island,  and  more  than  200  Southern 
California  and  Mexican  amateurs  tried  out 
its  1 3,000  square  mile  coverage. 

Located  on  an  island,  the  new  WR6  AAA 
repeater  had  several  obstacles  to  overcome 
before  it  was  ready  for  service.  First,  the 
island  of  Catalina  is  privately  owned  by  the 
Wrigley  (chewing  gum)  family,  which  meant 
designing  an  installation  under  some  condi- 
tional constraints  of  the  lease,  Then,  there  is 
the  problem  of  transportation.  Everything 
going  to  or  from  the  island  must  be  trans- 
ported either  by  boat  or  by  aircraft-  In  fact, 
it  was  this  aspect  of  private  flying  that 
actually  sparked  the  creation  of  the  "AAA11 
repeater. 

Catalina  Island  is  not  heavily  populated; 
only  about  1 500  full-time  residents  share  the 
18-mile-long  by  7-miie-wide  island  with 
some  wild  goats,  numerous  wild  boar,  and  a 
herd  of  buffalo.  The  island  is  located  26 
miles  off  the  Southern  California  Coast, 
giving  it  a  view  of  the  mainland  north  to 
Santa  Barbara,  south  to  San  Diego  and 
Mexico,  and  inland  to  the  San  Bernardino 
Mountains. 


The  island  itself  is  mountainous,  with  the 
terrain  covered  by  thick  chaparral  growth 
and  some  scrub  oak.  Private  pilots  are  keenly 


Catalina  Island's  "Airport  in  We  Sky 


■  • 


aware  of  the  topographic  elevation  of  the 
island's  Mairport  in  the  sky."  Catalina  Air- 
port is  1,560  feet  above  sea  level.  There  is  a 
unique  thrill  finding  yourself  at  2,000  feet 
altitude  over  the  water  when  you  have  left 
the  runway  just  seconds  before.  It  is  this 
unusual  airport  location  that  brought  private 
pilots  to  the  service  of  amateur  radio. 
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With  Every  $10  Order* 

•  REDUCE  YOUR  PROJECT  COSTS 

•  MONEY-BACK  GUARANTEE 

•  24-HOUR  SHIPMENT 

•  ALL  TESTED  AND  GUARANTEED 

•  LINEAR  IC's: 

709  Popular  OP  AMP  (DIP/T0-5)  ,39 

723  Adjustable  Voltage  Regulator  (DIP/TOS)  ,75 

741  Freq.  Compensated  OP  AMP  IDIP/TO -5/MIN1  DIP)  .45 

747  Dual  741  OP  AMP  (DIP)  .95 

LM3Q5  Pustive  Voltage  Regulator  (TO  5)  t.25 

MC1458  Dual  741  DP  AMP  (MINI  OIP)  J5 

Assorted  Lmears-741/709/723,  etc,  141  2.00 


FEFs 

N  CHANNEL  (LOW  NOISE): 
2N4416  TYPE  RF  Amplifier  to  450  MHz  (TO-72) 
2N5486TYPE  RF  Amp  to  450  MHz  (plastic  TO-lOfil 
2N5163  TYPE  Gen.  Purpose  Amp  &  Sw  IT0-106) 
2N4091  TYPE  RF  Amp  &  Switch  ITO-W6) 
Assort.  RF  &  GP  FET's.  2N5T63,  2M5486,  etc.  (8) 

PCHANNEL 
2N436D  TYPE  Gen.  Purpose  Amp  &  Sw  (TO-106) 

TRANSISTORS 

NPN: 

2N3563TYPE  RF  Amp&OSCto  IGHz(TO-IQG) 
2N3565  TYPE  Gen  Purpose  High  Gain  (TO-106) 
2N3904  TYPE  GP  Amp  &  Sw  to  100mA  (TO-92) 
Assort,  NPN  GP  TYPES,  2N35B5p2N3G41f  etc.  (15) 

PNP; 
2N3G38  TYPE  Gen,  Purpose  Amp  &  Sw  [TO  10G) 

DIODES: 

IN9J4  TYPE  Gen_  Purpose  lOOV/IOmA 
1W3G00  TYPE  Hi  Speed  SW  75V/200mA 
1 N4G08  TYPE  GP  &  SW        80V/400mA 
RECTIFIER    Stud  Type     400V/5A 
1N749    ZENER    4,3  Volt    400mW 
1N753AZENER    6.2  Vol!    400mW 
TIM755A  ZENER     7.5  Volt    400mW 
1N757AZENER     9.1  Voll    400mW 
1N758A ZENER  10     Volt    400mW 
1N965B  ZENER  15     Volt    400mW 
LN9G88  ZENER  20     Volt    4Q0mW 
VARACTDR  t-3W^432MH?  2  lOpF 


2/S1.00 
3/Sl.OO 
3/S1.00 
3/$  TOO 
S2.00 

3/S1.00 


6/S1.00 

6/S 1 ,00 

G/ST00 

$2,00 

4/SI.00 


10/$!. 00 
6/SI.00 
6/S1  00 
2/51.00 

4/S1.00 
4/S1.00 
4/S1.00 
4  /SI  .00 
4/$1 .00 
4/51 .00 
4/S1.00 
$1.00 


"MAIL  NOW!  With  every  order  of  S10  or  more,  postmarked  prior  to 
6/30/74,  FREE  IC  o!  our  choice  inclined. 

ORDER  TODAY -All  items  subject  to  prior  sale  and  prices  subject 
to  change  without  notice. 

WRITE  FOR  FREE  CATALOG  offering  hundreds  of  semi- 
conductors not  listed  here,  Send  W  stamp. 

TERMS:  All  orders  prepaid.  We  pay  postage.  SI  .00  handling  charge 
on  orders  under  $10-  Calif  residents  add  5%  sales  tax. 


ADVA 


ELECTRONICS 


BOX  4181-A,  REDWOOD  CITY,  CA  94062 
Tel,  (415)  851-0455 


The  idea  of  a  repeater  on  Catalina  started 
more  than  two  years  ago  when  Dave 
Corsiglia  WA6TWF,  working  as  a  flight 
instructor,  would  occasionally  visit  the  air- 
port in  the  sky  with  student  pilots.  On 
several  of  these  trips,  he  found  that  he  was 
able  to  work  San  Diego  as  well  as  the  greater 
Los  Angeles  area  with  a  2-watt  hand-held 
from  the  base  of  the  control  tower.  He 
decided  to  pursue  the  idea  of  an  air- 
port-located repeater,  and  obtained  a  lease 
from  the  Catalina  Island  Company  with  the 
help  of  Ms.  Debby  Klapper,  a  student  pilot 
and  friend  of  the  airport  manager. 

Next  came  the  task  of  gathering  financial 
support.  Several  cfubs  in  the  Los  Angeles 
area  were  contacted,  but  all  were  skeptical. 
One  club's  "engineer"  even  said  that  he 
knew  it  would  never  work  because  he  had 
tried  to  install  a  repeater  for  the  Govern- 
ment in  the  1950's  and  had  failed  because  of 
the  local  temperature  inversion.  Strangely 
enough,  instead  of  a  hindrance,  this  weather 
phenomenon  of  the  temperature  inversion 
layer  has  so  far  seemed  to  be  a  great  help  to 
propagation. 

Undaunted  by  the  skeptics,  Dave  con- 
tinued his  efforts  and  formed  the  Catalina 


Catalina  Island  Repeater  Club  with  equipment  by 
Henry  Radio, 

Island  Repeater  Club*  However,  they  were 
still  unable  to  raise  sufficient  financial  sup- 
port until  Sam  Miles  W6CXW,  volunteered  to 
talk  to  his  employer,  Ted  Henry  of  Henry 
Radio.  Ted  agreed  to  sponsor  the  repeater. 
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The  next  step  was  to  apply  for  the 
repeater  station  license  and  to  design  the 
system.  I  had  some  limited  experience  with 
FCC  applications,  so  this  is  where  I  got  into 
the  program-  Being  a  private  pilot  too,  this 
also  added  to  the  transportation  availability 
out  to  the  island.  Working  together  with 
Sam  Ferraro  W3VGU,  of  the  FCCs 
Washington  Office,  we  were  able  to  obtain 
our  station  license,  complete  to  the  gain 
antenna  and  the  radio  remote  control.  Spe- 
cial thanks  to  Sam  for  his  patience  in  this 
aspect. 

The  design  of  the  system  required  careful 
consideration  for  reliability;  an  island  26 
miles  off  the  coast  is  not  exactly  handy  for 
service  calls.  For  this  reason,  plus  the  history 
of  successful  operation  of  the  Standard 
repeater,  WR6AAC  WA6ZZE,  an  all 
solid-state  design  was  selected.  The  system 
would  consist  of  a  Standard  Radio  model 
RPT-1,  several  Tempo  Commercial  Line 
transceivers  for  control  a  TPL  80-watt 
power  amplifier  with  a  fan  (installed  later),  a 
Cushcraft  colinear  antenna,  and  a  Phelps- 
-Dodge  506-509  duplexer.  The  control  tone 
circuitry  was  custom  designed.  After  final 
assembly  and  test,  the  repeater  and  duplexer 
were  fine-tuned  by  Roland  Souci  WA6EGZ, 
who  designed  the  repeater  for  Standard. 
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Calalina  Airport  Control  Tower, 


uu 


ii 


FAST  —  EASY 
with  DATAK's 


noFr 
UdU 


EASY — patterns  rub  down 
directly  on  the  copper 
board  and  connect  with 
rundown  lines  or  tapes 
supplied. 

FAST — safe  new  etchants 
will    etch    a    2   02.   copper 

board   in   30  minutes. 

ACCURATE— ±.002"  print 
tolerance  so  parts  and 
connectors  mate  with  no 
errors. 


Circuit    Made   With    ER-1 


COMPLETE  ER-1  SET  contains  hundreds  of  dry  trans- 
fer DIP,  ffatpack,  TO-5,  IC>  and  transistor  patterns; 
Xa*  and  y&*  etch  resist  tapes;  4  copper  clad  boards; 
%  lb.  dry  etch;  tray  and  instructions.  $4.95  ppd. 

IN    STOCK   AT  ALLIED   AND    OTHER    DISTRIBUTORS 

WRITE  FOR  FREE  CATALOG  listing  this  and  many 
other  dry  transfer  marking  sets* 

The  DATAK  Corporation 

65  Seventy -First  Street       ■       Guttenberg,  NJ  07093 


DIGIHOLD 

•  It  automatically  keys 
your  rig  when  you  use 
TT  and  holds  for  about  2 
seconds. 

•  It  is  small  tn  size  (IV 
m  3/8"  x  V)  and  will  fit 
inside  most  TT  pads  and 
will  work  with  ALL  pads. 

•  It's  easy  to  connect  to 
your  pad.  Only  four  wires 
—  ground.  *12V,  pad, 
output 


AMATEUR   NET 


$9.95 


PHASE  LOCK  LOOP  RTTY  BOARDS 

•  2000  -  3000  Hz/1000  -  2000 
Hi  inputl, 

•  Follows  drifting  signals 

•  Has  noise  squelch  mark  hold 

•  Anti  space  anti-cw 

■  Solid  state  autostat  i 

•  CompJett?  RTTY  TU  only  TWO 
G  1  Oplugin  boards 

•  Constant  current  driver  for 
printer  -  boards  drive  printer  di- 
rectly. 

•  Boards  have  FSK  driver  and 
inverter  stage  which  allows  your 
printer  to  key  your  rig  with  no 
additional  equipment. 

•  Boards  come  to  you  already 
drilled. 


Be  ready  for  the  next  OSCAR 


SUITE  900 

185  DEVONSHIRE  STREET 

BOSTON  MA  02110 
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CFP  ENTERPRISES 

866  Ridge  Road 
Lansing,  MY    14882 

Central  Upstate  New  York's 
Mail- Order  Headquarters 

Specializing  in  Two- Meter  FM 
and  Quality  Used  Gear 

Off  ice  and  Salesroom  Hours  by  Appointment  Only 

24  Hour  Phone:  607-533-4297 

Send  SASE  for  Bi-Monthly  Listing  of: 

Used  Equipment  and  Bargain  Goodies 

Trade  ins  accepted  on  both  new  and  used 
equipment,  Cash  deals  get  prepaid  shipping  in 
the  Continental  USA  plus  a  15%  discount  on 
the  items  on  our  regular  listing!!!!! 


Amateur  Mel 


AMERICAN  MADE  QUALITY 
IMPORT  PRICE 

Model  HRT-2 

by  Regency 


5&5WOODLAWM  ROAD 

LINCOLN  1L  62656    (217)735  1265 

A-A-A   SALES 


EORNELI 


tube 


^jS^Send  For   4W 

CORNELL'S  * 

New  Color  - 

Catalog 

48  Pgs.  New  Items       IN    LOTS   OF    100       IN  24  HOURS! 

4215  S  University  Ave.  San  Diego,  Calif.  92105 


tubfl  ORDER  FREE 

IF  NOT  SHIPPED 
IN    LOTS   OF    100       IN  24  HOURS! 


LOOKING  FOR  A  NEW  CHALLENGE?       \ 

i*#  then  huilil  a  TV  camenaF 

■:!AFE    CAMERA   AVAILABLE    IN  XiT    F1 
SEMBLED    COMPLETE  Iff?  WITH  V  . 
ONI  ■•  iffl  70.    POSTPAID  DELIVERY  ANYNHERf   N 
■     CANADA  and  MEXICO    OPTIONAL  ALOT  RR:FK 

UK  T  f  m  PHONE  NQW  FOR  CDWPl.  ETE  CATALOG  C  : 
•   T       PARTS  qrrd  PLANS    frAL  402W-OT 

I301     N     BROADWAY        ATV    Research  DAKOTA  CITY,    NE6R,    6&731 


KITS 


Sub-Audible  tone 


Decoder  $9-95 


Encoder  $8.95 


•  Compatible  with  all  sub  audible  tone  systems  such  as 

Private  Line,  Channel  Guard,  Quiet  Channel,  etc. 

•  Glass  epoxy  PCB's  &  silicon  xstrs  throughout. 

•  Any  reeds(  except  special  duat  coil  types  may  be  used: 

Motorola,  G.E.,  RCA,  S.DX.r  Bramco,  etc. 

•  All  are  powered  by  12  vdc, 

•  Use  on  any  tone  frequency  67  Hz  to  250  Hz 

•  Small  size  1.5  x  4  x  ,75" 

•  AM  parts  included  except  reed  Mid  reed  socket 

•  Postpaid  —  Calif,  residents  add  5%  sales  tax 

COMMUNICATIONS  SPECIALISTS 

P.O.  Box  153  Brea  CA  92621 


After  a  week  of  checkout  operation  from 
Orange,  California,  the  4-foot  pack  plus 
accessories  was  ready  to  move  out  to  the 
island  to  the  top  of  the  Catalina  Airport 
control  tower.  Dave  Corsiglia  WA6TWF,  Bob 
Swenson  W6HIL,  Rick  Moore  WB6FXF, 
Sam  Niles  W6CXW,  and  I  loaded  up  two 
aircraft  on  the  morning  of  27  April  and 
waited  for  the  fog  to  clear  at  Catalina.  At 
about  10:30,  the  island  cleared  just  long 
enough  for  us  to  land,  and  then  it  closed  in 
again. 

Paul  White  WA6NUA,  Assistant  Man- 
ager of  the  Airport,  was  on  hand  to  help  us 
haul  the  equipment  to  the  top  of  the  tower 
by  way  of  a  rope  line  over  the  side.  Then  we 
connected  the  power.  This  was  when  we 
discovered  another  constraint  —  a  minor 
clause  in  the  lease  agreement  which  said  that 
the  total  antenna  height  should  not  exceed 
five  feet  because  it  would  conflict  with  the 
aesthetics  of  the  building.  It  should  be 
pointed  out  here  that  the  Catalina  Airport  is 
indeed  a  beautiful  piece  of  architecture  in 
the  traditional  Southern  California  old- 
-Spanish-mansion  style,  which  blends  nicely 
with  its  environment.  A  not-beautiful  an- 
tenna would  certainly  disrupt  the  aesthetics. 

The  remote  control  link  antenna  posed 
no  problem.  This  il-element  beam  antenna 
was  installed  inside  the  building,  on  the 
ceiling.  The  main  antenna,  however,  would 
be  another  design  challenge. 

Our  return  trip  was  a  real  lesson  in 
instrument  flying  and  zero-zero  takeoff. 
With  the  white  line  on  the  runway  barely 
visible,  we  pushed  our  way  through  the  fog 
and  within  30  seconds  were  over  the  water, 
back  in  the  sunshine.  ,  .but  still  worrying 
about  how  to  design  an  aesthetically  pleasing 
antenna  that  would  still  perform  well  when 
mounted  to  the  side  of  the  control  tower. 

George  Campbell  W6FXZ,  an  antenna 
engineer  and  a  new  2m  FM  enthusiast,  was 
contacted  and  he  agreed  to  take  on  the 
antenna  design  task.  His  first  design  con- 
sisted of  two  2-element,  end-fire,  colinear 
arrays,  fed  90°  to  provide  a  cardioid  pattern. 
This  antenna  was  installed  and  produced 
satifactory  results. 

George  soon  discovered  that  this  first 
design  did  not  cover  San  Diego  as  well  as  he 
had    hoped,    so    he    designed    and    built    a 
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second  antenna  for  the  repeater  system.  As 
shown  in  the  photographs,  the  antenna  is 
about  13  feet  long  overall,  consisting  of  two 
3-element,  colinear  arrays  spaced  at  135°, 
and  driven  45°  out  of  phase  to  produce  a 
modified  cardioid  pattern  shaped  (appro- 
priately for  Southern  California)  much  like 
the  ears  on  a  Mickey  Mouse  hat. 

The  second  array  design  proved  to  work 
much  better.  The  antenna  develops  7-5  dB 
gain  +45°  off  center  and  approximately  5,5 
dB  at  center.  Total  3  dB  beamwidth  is  180°. 
The  dipoles  used  to  construct  the  antenna 
were  taken  from  the  original  Cush craft 
hardware. 

With  satisfactory  operation  of  the  an- 
tenna established,  a  TPL  power  amplifier 
was  installed  to  bring  the  ERP  up  to  the 
allowed  100  watts.  Operation  of  the  system 
has  been  outstanding;  only  one  service  call 
has  been  required  in  eight  months  of  opera- 
tion. Planned  later  additions  to  the  repeater 
system  include  a  battery  backup  for  emer- 
gency operation. 

Rehnote  control  and  monitoring  of  the 
repeater  is  accomplished  from  five  control 
points  in  the  Orange  County,  California  area 
on  a  shared-time  basts.  Each  day  is  broken 
into  four  time  segments.  Bill  Davis 
WB6YHP,  handles  service  from  6AM  until 
noon,  when  Rick  Moore  WB6FXF,  covers 
until  6PM,  then  Bob  Swenson  W6HIL,  oper- 
ates until  midnight,  when  my  call  letters 
K6BIG,  are  behind  the  control  until  6AM. 
Dave  Corsiglia  WA6TWF,  acts  as  backup  in 
the  event  of  equipment  failure  or  operator 

commitments. 

Operation  of  the  WR6AAA  repeater 
system  has  proven  to  be  a  real  help  to 
Southern  California  amateur  operators.  More 
than  600  different  calls  have  been  logged  to 
date  and  the  repeater's  record  of  continually 
improved    performance    attests    to   its  fine 

operation. 

We  wish  to  thank  everyone  who  has 
graciously  supplied  their  time  to  the  "AAA" 
project,  particularly  the  people  involved 
with  the  antenna  installation,  and  to  jerry 
Vanderville  (the  new  Catalina  Airport 
Manager}  for  his  patience  and  understanding, 
and  especially  to  Henry  Radio  for  their 
support  of  the  program. 

K6BIG 
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Here's  the  book  for  every  ham  who 
wants  to  design  and  build  a  digital 
repeater  control  system  (or  who 
wants  to  just  think  about  doing 
that).  Contains  sections  on  repeat- 
ers, basic  logic  functions,  logic  cir- 
cuit design,  control  systems,  sup- 
port circuits,  mobile  installations, 
touchtone,  plus  a  special  section  on 
a  "mini"  repeater  control  system. 
224  pages. 

Hardcover  $7.00  Paperback  $5.00 
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ALABAMA 
■M4AHX 

WR4AC6 


AlbomWt 


J:*  ■Til 


WR4ACK 
MMZBA 


rV  %  ™  *4.  (J 


Hu  nil*  J  If 


WA4UAG 

Hi-MtmJIi. 

W4GEE 

TftibBi 

WB4QEV 

Mobit 

V84IJWF 

Mvitlfomtrv 

WB4QGL 

tflDntpointfy 

WB40FR 

f%nn  City 

ALASKA 

Ancfcortpi 

KL7GNG 

Fftrbanta 

KL70SA 

F*ibinl.i 

ARIZONA 

WA7HUH 

Globf 

WA7KUM 

Glob 

K7EIK 

Kingmifi 

WTO  AY 

Photni* 

WR7ABQ 

Phoirnin 

WH7ABR 

PhunniM 

WR7ABS 

PUacinhH 

WR7ABT 

Phuurux 

WJAJU 

Ptuicott 

WA7KVT 

Steifa  Vnlfl 

WA7KZW 

TucmFi 

WH7ABH 

Tucian 

ARKANSAS 

WA5YUR 

Auriown 

WASSNO 

Fayittavillr 

WB5FKF 

Form! 

WA5YOT 

Ft  Smldi 

WA56RT 

Hm  Springs 

W5RHL 

Jortnbora 

W50I 

Litlii  flock 

WSTEF 

Spnnfdilt 

CALIFORNIA 

WGL'x 

Alimn 

WR6AC8 

An4hinin 

KBKDU 

Auburn 

WA51$R 

Bjhml»r'ld 

WHGACT 

Bmlow 

(Eton*  AFI1 

WH6ACC 

Bn*l5P 

Wo'WT 

CiriDf*  R«k 

win 

Cwiro  Valley 

WHS  AAA 

Caiahru  N»mJ 

WR6ADD 

El  Stfundn  [RACESl 

WB8DGJ 

Eur»fc* 

WAfrlCB 

Eureka 

W6JPU 

Fmno 

WR6ACU 

f  ttUH 

K6QEH 

Fullff?on 

WAGlRV 

Gar  or  n  Grim 

WA60GS 

Giaa  ViJlry 

WB6QED 

Grtrrly  Pnl 

WAGPPS 

UnllnM^ft  il    1U6& 
■ilHif  IIUUH  rnpiii 

wmi 

HtffyWnod  HtlU 

WA&TWF 

Hunlinflftn 

WABUL 

Jottmione  Peal  [FAX* 

WRGACO 

Jtitinnunr  Peak 

WAG20F 


Rrnlfirld 


W8GS20 

Lttoi  Bcadl 

134-6  94 

WGOQO 

Lm.  Allm. 

6-20-676 

W3GVQD 

t,«i  Allot 

S1W7G 

KfiCrT 

L«t  Arnriti 

113*71 

W6GV 

Ltn  AnpHn 

6-344VB4 

WA6LKU 

L«  Aftfri«  <AM) 

64*7,00 

KGMYK 

Lm  An|nB 

W1J                6.34694 

WA&NTW 

In  AafHcs 

W1J        £.76*52.525 

K6R0C 

Lm  AnfHei 

449  0*444,06 

WA6TDD 

in  AiHrin 

WP  l«V                        wmw'^^B^^Pt 

E.01-S.G1 

WA6VF0 

Lm  AiHrlfl 

5,34-6.94 

WR6AAE 

in  Afl|rl« 

fi.4fr7.S4 

ffRSABA 

Ln  Arjftlc" 

59*2  7  120 

WR6AB6 

Lb  Aupki 

6124.82 

WR6ABC 

BJ64JI 

WR6ABI 

lm  Anfiln 

6.1*6  76 

MR6ABJ 

Los  Anptfiet 

634-694 

Til                6.2B-G.B8 

WRGABT 

Lm  Angrfcv  (Wnt) 

WR6A8V 

lm  Anjrtn 

WR6A8U 

L«i  Aiuje-lrt 

6344,94 

WR6A8W 

Lm  Aitftta 

6J44-94 

WRGACA 

Lm  An^lw  (RHYr 

6.2*6.83 

WR6ACD 

Ins  Angrlm 

6.345.94 

WR6ACJ 

Los  ArKplH 

WR6ACE 

McKitliKk 
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W86EMJ 

Mitcfd 
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WA6ZD0 
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T1J               6J5  676 

WRfiAOH 
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6.34-GW 

WREABQ 
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WR6ABW 

Mt.  Lit 
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W6IMWG 
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6.344.94 

WRBACY 
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fi.D4  6.64 
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G.Z24.B2 

WR6AA0 
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K6SWS 
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6.34-5.94 
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fi.2B-6.BB 
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7.8*7.06 

W5H8W 

Pilm  V«rdn 

6.19-6.79 
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WA6ZYM 
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WA5ZSM 
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Til                6-2*688 

WA5JCW 
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6J44.94 
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WASOGfl 
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7.5*7.30 
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SacnnKDto 
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7.99-7,39 

WR6ACA 
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W6AGU 

SJm» 

222-3*213.98 
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San  Btrnidina 

CLOSED 
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San  Snug 
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San  D«tf& 
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7B3  7J3 

we  IN 

San  Ftf  rufldo 

6-T36.73 

222.20723  00 

MBBX 

Sh  Frwosco 

7.96  718 

7.6+7.24 

WABILA 

San  Jaa^pia 

6  37  6.97 

212.34123  94 

WR6ABD 
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6  04*64 

CLOSE 0 

BWIS0 

San  tun  Dhopo 

G  224 12 

7  4356  40 

rbsbi 

San  RaEad 

6  166  70 

7  405 

€412*443  75 

7  71  7  11 

WTA6UGM 

SanRrfatJ 

CLOSES 

6  226  81 
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7  96  7  36 
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Santa  Bar^sra 
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6  016  6! 
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Santa  Barbara  (RACES) 
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CIOSED 

Bffi&lAG 

5wti  Q«                       T?  55 
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CLOSED 

6.07  6  67 
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Santa  Qua 

6166  76 
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449.6*444  JO 
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6076.67 
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213-7  31 
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WB6ZRQ 
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CLOSED 

7  6*7  00 
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Sinn 

C22S.B2 

6106-70 

VYR6ACV 
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62*518 

61**82 

mam* 

SuIIlm  Muun^n               TLBS             6.286  69 

6  2b  6.85 

W6ZGC 

Table  Mountain                  T2.1                 6.165  75 

6.31  G  31 

BBBUFiC 

Tamplt  City 

7  72  7  12 

6(16  6  76 

WAGTIC 

Van  Nuys 

6.1*6.70 

6.376.97 

WBGrWF 

Ventun                           T1J5              62*685 

78M27 

WB6SLC 

Wilimnglon 

5  166,76 

7877.27 

WRGABX 

Woodland 

B,376J7 

1  84  7  24 

W6ZGC 

Wrhobtwood                       17  1                GIG  6  76 

6  13673 

COLORADO 

19*7,39 

WIIA 

Boulder                               TIB                6 16  G, 76 

CLOSED 

444.55449,54 

51,  GO*  61  ODD 

WAIFTM 

Bfoomfiald 

6.016.51 

7,96  7.36 

4444044^40 

7.60  7.00 

W8BCHV 

Buckham 

0.250.85 

7425-B.4Q 

WtlQt 

Cnitl?  Rock 

0,07-0(17 

743*6.40 

443, 50  441. 70 

CLOSED 

WA9BAG 

CnloradD  Sivrniu- 

G.16G.7B 

CLOSED 

WABVTT 

Caloriidn  Spririg-j 

B. IB  6.7* 

6.4*5.47 

WA8VTV 

Colorado  Spri ngS 

8.376.97 

028*88 

WAJiVU 

DtlHM 

CLOSED 

51.70*51.075 

kiovQ 

DfeUff 

6.B2  7.30 

50  4  DO  51  0/(1 

WAIVVC 

DtBiHI 

444.3*449  36 

6,34  6  94 

WIWYX 

Denver 

61*876 

G22G.9? 

6.34  6.94 

449  6444.! 

53  50*53  575 

6,34  6.94 

445.45449  45 

6.34-694 

WRIABF 

Pawn 

6  346M 

6.34694 

(SooawM  Quota  ml 

BUG  73 

WRIABG 

Dannr 

4444*449,49 

6,1*7  n 

WRBACL 

Otnrcr 

6.216  68 

76*706 

mmm 

OUNt 

6.04664 

616676 

CLOSED 
6.37697 

6  34  6  94 
7.0*5  49 
UifJI 

44860443  60 

7  75711 
'      6.2*6  85 

6  136  73 
522  710 
6  34  6  94 

NMBQCI 

FnmQfli 

444  6*449.60 
6.22682 

WtPRZ 

Gfand  Junction 

U2694 

WAIVVK 
WABSMO 

BTfiirn 

COHklECTIC 

tmimi 

CanlMi 

6  256.85 
62*618 
1344J4 
616*79 
6.1*678 

WFR1ABM 

WR1ABE 
WR1AAD 

6  28  6  88 
129**191 

796  7  36 

649-711 

WA1KGB 

FaraBuattno 

5  375  97 

6  166  76 

WltDR 

GUstonbury 

5  47  709 

m    ■  im  ■  W  w 

6.2B6BB 

6.166  76 
&  11  fi  91 

WA1KHA 

ItiiBTwi 

6  646  64 

BBfttJtCfl 

Mmhm 

6235 5  83S 

WA1PXM 

impBBcfc 

7,7*718 

sM     J   ■    V    w  ' 

6  43766 
CLOSED 
G  34  6  94 
44S  10444  10 
CLOSED 

HTR1ABT 
WR1ABD 

IcwHaRD 
NewLoaicn 

6  01  6  61 
6  076.67 

W1WHZ 

ipffnoiaa  _  j 

7.11  731 

WR1AAF 
WTCDO 

Qafor4 
RiAftfiHB 

7  49  6  49 
441JM48  85 

la  m  Uwb  L* 

6,1*676 

51.76*51511 

52  88*51525 

6  106  70 

6  60  7  60 

615615 

223  26  224  66 

WA1PXG 
WR1ABA 
WR1ABR 
HA1KGY 
WA1KG0 

Roabory 

Sntborv 
Stamford      _v 
TcfFrinfton 
Vatnon 

7  72  712 
617  6  62 

6  055  6 655 

6  25  6  85 

6  19*79 

52  76*52  525 

443,3*448  30 

221.3S224.3B 
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DELAWARE 

WA3KW£ 
WA3FRH 

FLORIDA 

WR4ACV 
WR4ADC 

W4AB 

WB4EGU 

WB4KLT 

WH4AAF 

WB4KNQ 

W84HAA 

WB4JJ0 

WB4GLK 

WB4QEL 
WR4AER 


WR9ABY 


D*lljTlftF 

Wilmington 

Boca  Raton 
Dftytdna  Beach 
Ft  Lauderdale 
Ft.  Walton  Beach 
Ft.  Walt  dm  Beach 
Jacksonville 

Merriu  Island 
Miami 

0  C3 1 S 

0 ketch □ bee 
Orlando 

Driando 


WB4GFY 

Palm  Beach 

WB4GER 

Panama  City 

WR4AC2 

Pensacola 

W4AFS 

Pompano  Beach 

VUH4IES 

St  Petersburg 

Tallahassee 

WB4HAE 

Tampa 

WB4QEN 

Tampa 

GEORGIA 

WR4ADM 

Albany 

Athens 

W48DC 

Atlanta 

WB4NST 

Atlanta 

WB4QGF 

Atlanta 

W84WST 

Atlanta 

WR4AAE 

Atlanta 

WR4ASC 

Atlanta 

WH4ABM 

Atlanta 

WB4KIM 

Augusta 

Dallas 

WR4ACX 

Estonian 

WB4CNC 

Griffin 

WR4ABD 

Ma  Melon 

K4SEX 

Newri:m 

W84AOH 

Rome 

W4RRW 

Smyrna 

HAWAII 

KHfiEQM 

HilQ 

KHGEQF 

Hon  li  In  «i 

KH6EQR 

LualuBtei 

KH6EQK 

Mt.  Holeakal* 

KH6EOL 

Waialva 

KHSFOX 

Waikikl 

KH6NLH 

Waipahu 

IDAHO 

WR7A9A 

Boise 

K7ZZL 

Deer  Point 

WR7ABX 

Moscow  Mountain 

ILLINOIS 

W9WWO 

Alton 

WARSAW 

Aurora 

WA9WVA 

Batavia 

WA&GCK 

Bloomingtoti 

WR9ABU 

Cerbondate 

WB9AEK 

Chicago 

WA9DZD 

Chicago  PL 

WA9EAP 

Chicago 

W9NGI 

Chicago 

WR9AAF 

Chicago 

WR9ABB 

Chicago 

Chicago 


W9MJL 

Danville 

WABWJG 

Danville 

K9HGX 

Decatur 

WA9TEC 

Oscatur 

WR9ABD 

Elgin 

WBGADW 

Genoa 

W98YZ 

fa  mil 

WB9HWS 

Hinsdale 

WB9AAA 

Jo)  tat 

WR9AAD 

Murphy  sboru 

WB9AEU 

Oak  Lawn 

WR9ACK 

Oak  Lawn 

WB9AEF 

Peoria 

WA9EANI 

Petersburg 

WB9ADI 

Quincy 

K9CLW 

Rockfurd 

W89EEH 

Ruck  ford 

W9FBS 

Hocklord 

W9DGV 

Rock  Island 

WR9ABX 

Rack  Island 
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6.344.94 

672682 

VUI.H        29  440  29.640 

T14  6.194,79 

6,16  6.76 
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628  6,88 

6.164.75 

6016,61 

6.344.94 

6.164,76 

6344.76 

7.12  7.72 

444  50  449  50 

6,22682 

W2.G  6,34-6.76 

6  16676 

6.04-7.03 

CLOSED 

6.346,76 

6.34-676 

441.1D449.10 

444.10449.10 

44910448  10 

B.224,82 
6.13473 

T1..S  6,166.76 

6.344.76 
CLOSED 
444.50-449,50 
6345.76 
0.22  G, 82 
6.374.97 
7.637,03 
6.344,94 
6.Z54.B5 
6.1 04.70 
6.314,91 
6.136,73 
6.194.79 

W2.1  0.344.94 

6.284.89 

6,22442 
626446 
52.526  53.520 
44915-444.15 
6.16444 
6.346.04 
6  16-6.76 
6.16  6.  76 
fi.16-B.76 

G.28448 
6.344.94 
6.224.82 

G.  044.48 

CLOSED 

CLOSED 

G  224.82 

6.134.73 

6414.61 

445.35449.35 

445.40449.45 

G.T0G4S 

745-7.75 

7,45-7.75 

6  346.94 

4484  0-443  40 

223.34  224  94 

6-164.76 

448. 7  S  443. 7  5 

6.284.86 

6.04444 

6.344.94 

6.34449.60 

6.194,7$ 

6.134.36 

6,16476 

6.346.94 

6.226.70 

62*4.987 

6.254,65 

442.30-441,30 

6.28-6.68 

6,144.76 

G.344.94 

6.34444 

6.22-739 

640-6.88 

5.227.30 

TLB  6.344.76 

G.344.94 


T2.2 
W2.2 


T1.65 
T145 
T2.5 


WHAIU 

W49IEZ 

W9YIY 

WA9WVB 

WAHIV 

Wfl9AfiH 

K9CLW 
INDIANA 

WR9ALI 

K9KTH 

WR9ABR 

WR9AB1 

WA9ZFM 

WB9FHD 

WA9EAU 

WR9AAC 

WR9ABN 

WR9ACJ 

WB9RAI 

WR9ABA 

WR9A8P 

WH9ABW 

WSEJV 

KBJ5I 

W9CSF 

WH9ABO 

WH9ACG 

WB9AD0 

WOE  HZ 

W9EQD 

WA9UHY 

WR9ABL 

IOWA 

WRlACR 

WAIWA 

WABABY 

WAIVVO 

WRBABS 

KfllXR 

WRBABD 

WHlACU 

WA8SBO 

WAflVVO 

WAflSNS 

KANSAS 

WA*ABU 
WA#AMR 

KflOKl 

WRHACH 

WAIVWN 

WRBABV 

WRlABW 

WAlVVW 

WR4AB0 

WABVWR 

WAflCJO 

WR1ACQ 

WRIABB 

WRIASK 

WfiflABZ 

KENTUCKY 

WR4ACQ 
W4YWH 

WB4VOF 

WR4ACR 

W4MDP 

WB4RYX 

WR4A80 

WR4ACO 

LOUISIANA 

WA5MZZ 

WA5ZHD 

W5WN 

WB5CDP 

W5MLE 

WB5AEG 

W5UK 

K5JRV 

WSZS 

MAINE 

WR1ACI 

WA1KGZ 

WA1KGP 

MARYLAND 

W3EHT 

K3MUX 

WR3ABD 

WR3ABC 

W3HF 

WA3EWJ 

WR3ABB 

WA3DZD 

WR3AB0 

WA3PPN 

WA3CJD 


St.  Lours 
Skokie  PL 
Tfoy 
Urbarva 
Waukeegflh 
Western  Springs 

Winnebago 

An&r&on 

Bloom  ingtnn 

Columbus 

Elkhart 

EvansvHtE 
Ffeemoni 
Ft  Wayne 
Ft  Wayne 
Ft  Wayne 
Ft  Wayne 
Indianapolis 
Indianapolii 
Indianapolis 

Kokiirmi 
Lafayetii: 
La  Porte 

Michioan  County 
Pittsburg 
Pjymoutn 

Sciitiniu'illH 
Schercvilla 
Terte  Haute 

W. ih,"  1 1 
Warsaw 

Ayrshire 

Cedar  Rapids 

Clarintta 

■U ■  ■  i 1 1 in: i {  Bluffs 

Davenport 

Des  Moines 

Duhuque 

Iowa  City 

Oltumuva 

Dttumuva 

Waterloo 

Kansas  City 
Kansas  City 

Kansas  City 

Lawrence 

Lawrence 

Lanera 

Merriam 

Pittsburg 

PitUfimrg 

Plainsville 

Sdina 

Tiif,.=kh 

Wichita 
Wichita 
Winfiald 

Ashland 
Covington 

Lexington 

Lex  ingto n 

Louisville 

Loutsville 

Murray 

Owensboro 

Atcxandria 
Baton  Rouge 
Lake  Charles 
Monroe 
Morgan  City 
New  Orleans 
New  Qfieant 
Shtoveport 
Shr«vapurt 

Bangor 
Buck  field 
Sanford 

BaltimofB 
Baltimon 

Baltimore 
Cheveriy 
Freda  rick 
Gaithenoorr; 
Greenbeh 
Hermans 
Herman*  PL 
Havre  de  Grace 
Hyattauille 


6.16  6.76 

WA3ENJ 

Montgomery 

44340442.45 

CLOSED 

K3SVA 

Salisbury 

6224.82 

6.164.76 

WA3PJO 

Severn 

646  746 

TIB                6.344.76 

W3JCN 

Silver  Spring 

448,0044940 

Tl.95               5.95-6  55 

wmi 

Silver  Spring. 

6.254  fl  5 

6.07467 

W3FT 

WheatOfl 

6.07447 

223.30^224,90 

44 H  36-449.30 

CLOSED 

6.224.82 
6  34  6.76 
6.22642 
5  19  6.79 
G  044.64 

MASSACHUSETTS 

WA1HPS             Aoawam 
WR1ACB              ti«  II  milium 
WRlABP             Bill«rica 
WR1AAI             Boston 

W1U0                       Bnuikltih- 

223.30-22430 

6,40-740 
7.667.06 
7.72  7.12 
6.07  6.67 
6.39^6.90 
6.437,42 

W            52420^51675 

5244C-52.&Z5 

6  164.76 

6  344.94 

6.28  648 

WA1DXW 
WR1A8I 

WR1ABB 
WR1ABX 

Fall  River 
Fall  River 

Framingliam 
Holyoka  (Mt.Tnml 

6,194.74 

52.01042.700 
7.7^7.15 
6,3^694 

52.780-52.526 

E.16-6.7G 

WR1AAA 

Mai  den 

6.31-6.91 

619479 

747703 

6414.61 

744-7.24 

741-7.21 

6.31  6.91 

62,78D-5Z525 
6.13  6.73 

6.1t>6.70 

6.164.7G 
G. 314.91 
G. 164. 76 
622  6,82 
Tl.fll               6.376,97 
G.I  34.73 

WR1AC0 

W1QFD 

WR1AAH 

WR1ABY 

DL2AA/WR1 

K1FFK 

WA1KHC 

Maiden 

N"i:irl Jjur. . 

Marlboro 
May  nerd 

Medway 
Mt  Grey  took 
Mt.  Lincoln 

6,074,67 

WfllACH 

Newton 

7.96  7.35 

6  316  91 

WA1KFZ 

No.  Adams 

B.43  7.42 

6,346.91 

WR1AAC 

Salem 

6.26-640 

5242042.525 

WATIrlHRI 

Sornerville 

6  145-7  45 

743h743 

W1ACM 

Stnughton 

G.7754,175 

6,25-6.85 

WR1ABN 

Walpolt 

749-749 

WR1ABV 

Waltham 

644-644 

6.22442 

WR1ABG 

WesstE  f 

*           6,284.98 

T2.0               B.I  64 .76 

WlrVTTV 

WestfielrJ 

6.10470 

6.374.97 

WR1ABJ 

Westun 

6  22  542 

6,22642 

WR1AB0 

Woreester 

6.376.97 

6.224.82 

MICHIGAN 

UV                    6.344.94 

WBSCSC 

Ann  Arbor 

6,37647 

6,34444 

WB8CRH 

Bangor 

5244042,525 

6.28446 

WB8CSA 

Benton  Hariior 

TZfl                6J4  6,94 

5.34-5.94 

W8MAI 

Benton  Harbor 

6.224.82 

6,046.64 

WA89DD 

Ctarkston 

G  26445 

6.34-5,94 

WB8CRK 

Detroit 

4494944440 

WB8COS 

Detroit  PL 

6,164.76 

S.22  642 

WHBACF 

Detroit  PL 

6,044,54 

6.34444 

WBBCRW 

East  Tawas 

6.34  6  94 

52.700. 5Z  5  25 

WfillE 

Grand  Rapids 

Til  5              6.16  6.76 

5240042.525 

or  PL  100 

6.164.76 

WABPUD 

Grand  Rapids 

T24                6.34-6.94 

G.2B4.BB 

WBBCSU 

Jackson 

6.13  6,73 

52480  52.525 

WR8ABZ 

Jackson 

6.29^648 

446.10-449,10 

wee com 

Lansing 

fi.344,94 

G.344J4 
GJ  34-73 
6,28448 
6.344.94 
4344.94 
6.22442 
6.344.94 
6.16  6.76 

WBBCHO 
WRBAAA 

K8WNJ 
WRBABI 
WB9CHN 
KBTJP 

Manistee 
Mil  ford 

Monroe 

Muskegon 

Oshtemo 

Trenton 

Trenton 

6.156.79 

6,194.79 

7.79^6.79 

G  134,73 

T2,25              B.22G02 

M  94.79 

443,70432.90 

433,70432.90 

6,34-6,94 

K8WKE 

Utica 

437.90432,90 
6. 2 G  6.91 

6.134,73 
1194,73 
6.34-6,76 

WBSHEE 
MINNESOTA 

Whitmore  Lake 

6.13473 

6,164,76 

K20PT/I 

Albert  Lea 

6.344.94 

6.344,94 

WflGUP 

Dululh 

6.34-644 

e.ss-e.aa 

KIRTU 

Elk  River 

6.376,97 

6.34694 

WABSSN 

Faribault 

6.154,76 

6.34^6.94 

WAUCX 

Minneapolis- St.  Paul 

G  28448 

KBLAV 

Minneapolis -St.  Paul 

6.25445 

6,34-6.94 
G  344  94 
6,346.94 

52427  52,525 
6.344,94 

444.2r>449.2C 

F1.S               6,344.94 

6.22442 

WA6NPZ 

KBPMl 

WBPZT 

WABO0F 

K4PMU 

WIUGR 

WIWUG 

Minneapolis  St.  Paul 

Minneapolis- St,  Paul 

Minneapolis-Si,  Paul 

Rochester 

Si,  Paul 

Waseca 

Wilmar 

6.94  G .46 

T14                6.154,76 

6.224.82 

6.344.94 

T14               6.  T  6  6.76 

T145              6.34-6.94 

G94G4G 

6,344,94 

G.314.91 

MISSISSIPPI 

K5TYP 

Biloxi 

T2                   6.344.94 

G, 34  5, 34 

WA5RMS 

Gautier 

T2.4               6,34-6.94 

6.2B-6.B9 

WH5ABT 

Jackson 

6,28448 

6.134.73 

WR5ACC 

Jackson 

6.164  76 

6.1 94.79 

MISSOURI 

6417,33 

WRlABP 

Barry 

CLOSED 

6.91-122 

WRBABC 

Bonne  Terre 

6.28648 

G.  074.67 

WAIVWP 

Columbia 

6.164.76 

6,01441 

WAfZJK 

Eldnn 

6.23-5.BB 

6.134.73 

WRIACT 

Independence 

749J.09 

6.04444 

WAfAMR 

Kansas  City 

6. 164. 76 

G.  264. 88 

K*FRA 

Kansas  City 

52.70052.525 

6.164.76 

KIOKI 

Kansas  City 

448  10449. 10 

443.95-44845 

WAITEG 

Kansas  City 

52480  52.525 

6.25445 

WAIVVB 

Kansas  City 

6.34  6  94 

52,76052.525 

WRlABP 

Kansas  City 

CLOSED 
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WA6CJW 

Si.  Laun 

6346.94 

WA2UWK 

J4mes!aiwn 

6.ZB4BB 

WftBABT 

Cheviot 

647467 

KIRWU 

St.  Lchm 

52.050  5 1  250 

WRZABW 

Urchrnonl 

6JJ1441 

HTRJAfifl 

Chill  itotht 

67i 6  85 

WR6ABH 

St  Lduii 

6.2B64B 

K2UHD 

Lnnj  Idard 

7.12  749 

WBBC0S 

Cincinnati 

6tG4.76 

WH6A6J 

Savinnah 

678446 

WZWJS 

Lang  liiind 

44 14  5-446  65 

WBBNON 

Cincinnati 

B  115-H./0 

G  1D-6.E5 

WR2ACB 

Lmnfll^jnil 

6.164-76 

WtOJD 

Cincinnati 

T1.A        57  92C-63  050 

WAIVVV 

Spimg  lurid 

OIBJI 

W82AE8 

Mahnfuc 

CLOSED 

KBSCH 

Cincinnati 

6  074  87 

WA220X 

MsrtfciHin 

7.647.21 

WRIABP 

Cincinnati 

G  28  6  BB 

MONTANA 

mtaztm 

MjtvMtm 

715-776 

Cincinnati 

7  78  7  18 

viiva 

Borimin 

1344.94 

WRZAAA 

MjrvhUUn 

6  13  6.73 

Ciflcmflali 

7S9  7  3! 

WA7XZF 

Bull*  Anaconda 

6344  J4 

WRZAAC 

MjrrhilUn 

76*7.24 

WB8CRV 

Clrtaland 

6766  68 

441 15-449  T  5 

WR2ACQ 

Mi  nh  i  tun 

G  467.00 

6*04  68 

WA70AA 

Great  F*Jh 

6.34-6.  M 

WR2ACV 

Mtnhillin 

7  43-6  43 

W8TT0 

Orvttand 

1.224  82 

*"*" 

6  344.94 

WAZBXX 

KWtbfQDli 

7  09759 
7.734,73 

WRBABC 
WRBASO 

flrwlina 

Oiftldiid 

6  164  76 
6346  9* 

NEBRASKA 

W2EVI 

Itt  Bwcon 

44116446  10 

C3tftLiinJ 

G  25-645 

WtitACD 

PVflnf   W*  Hsbb^^HJ 

6764.74 

WA2UVP 

Mt.  Be* on 

4411644115 

WBA1C 

Cohimhui 

616476 

WAIA8A 

n^iwii 

6W7  30 

WR2ABB 

Mt.  Bmchs 

6  374.97 

634476 

WABMFC 

Lincoln 

6164-76 

WA2HVT 

Ptimtairfh 

6  226  62 

WIWT1 

Cadanlm 

8164  76 

KIYRL 

bBOifl 

1344.94 

WPZABE 

PwtCbRtaf 

6,346  94 

Calumbui 

6  314  91 

MMI 

OfflAl 

63*4  94 

■6ZM 

Rochnm 

6  286  II 

C^lunlhiS 

7.64-746 

-7H2A1F 

Rochpmr 

1194  79 

CotnmbMi 

741  771 

NEVADA 

wnzAa 

HadKter 

6.28641 

WSfCQK 

OsytJin 

6  0*4  64 

W7AKC 

l«  VtfK 

7  11.7  64 

mm 

fltt^Ttirf  Co- 

CLOSED 

i.16476 

WA7HXQ 

LMVtfn 

13444* 

fHUACC 

Hpci>*f  Ce«tri 

6  07  6  67 

WfltABF 

Oaytiir, 

IJ44J4 

M^M 

m&M 

Hem 

6  28  6  IB 

DTytM 

6  224.67 

WA71AH 

Rmi 

634  6  94 

mam 

$dfcCMCta#r 

6.44444 

NRBABK 

Oalamra 

6J71B7 

MUWflf 

Rom 

6344  94 

WBZGDF 

Stitf  n  Iiim4 

44626444  26 

ittza 

G*boa 

6764.81 

7J04.B4 

WAZYVa 

Sttlrn  hi»d 

6744  18 

WAIYVMK 

HjJBltOQ 

637697 

K7UGT 

R*iw 

6  94744 

BM&Z2 

Sl»tirfi  hlmfd 

HIT6  86ITI 

WRIA8H 

Hudson 

6  01641 

KIVJ7J 

fWw* 

694-6,525 

WHZABK 

Stifefthimd 

79I57JI5 

BBUM 

Bfetiftta 

6766  88 

WR2AGB 

Sronybtopk  L  t. 

5  164  76 

KIIWL 

M»iw*ut| 

6  274  81 

MCW  HAMPSHIRE 

WAZfWZ 

Srratvw 

6  04  4  64 

WRBABE 

Uianokinj 

6  2Z4B2 

wmiAsu 

CantOfd 

6.344.94 

WAZUWF 

Sbann 

122442 

WBBATD 

Hhm 

111441 

WRlAtO 

QHf| 

625-5  £5 

VM2ZYZ 

Syrttvtc 

6  316  91 

WRIAEA 

Ml.  VpiTven 

616679 

MttAOi 

1 4t#Bn4*try 

7  66  7  06 

WRZABG 

Sfifant 

6  46706 

"*  r  i',t''i 

676641 

WAIKfv 

Manebwl** 

& -.IS  5 7  33 

WRZABD 

Tamphmi  Co. 

fi.37B.97 

WR1ABJ 

NnwomnrtowTi 

ltS473 

WR1A1F 

Satrm  PL 

637-647 

(nvtiluu) 

KBJHG 

Ottawa 

611               674644 

WR1AO. 

■wnp 

73657.1*5 

WR2ACL 

Trot 
Tro^f 

62Z642 
7  69  7  09 

52  760  SZ  525 
63  360  63  S40 

NEW  JERSEY 

K2GVI 

UnciRom* 

634494 

52  760  53  WD 

imwi 

C*d«  Cimn- 

7,16  7. 7B 

444  ZO 449.20 

WR1ABG 

Spriffidd 

613473 

H7TW? 

DrrtVillt 

63B55395 

WR2AQA 

tttin 

6  15676 

KB2PR 

SlrubinviMc 

6  3*4.76 

K20QP 

Fatah 

44  7.40449. 40 

WRZACt 

tMWta 

766706 

K8ALB 

1  DiPwO 

101441 

WA2UWQ 

FotiHPL 

6.22  6. BZ 

K2LJC 

Woodmen 

G.044.64 

WB3CQ0 

1 01  B(3  □ 

870  680 

WA2UWC 

Grpenbruoli 

6  34-6.94 

WB2SEQ/2 

Vonki-rt 

2217*724  74 

6.34  6  94 

W2QW 

WanjnsviUtt 

6  0Z5G475 

WR2AAS 

Yonkifi 

B.31441 

Tcilpdfl 

G  190  79 

WR2ACQ 

NuMtilirld 

6.16  6.76 

Ttoy 

8464  BB 

(mil  Atlantic  City) 

NORTH  CAROLINA 

witcmi 

'Tuscarawnn 

6.34  G  76 

WRZA6N 

OibUnd 

6.10-6. 70 

WA4NU0 

Aihrvillr 

672  64? 

waioo 

Ypungstown 

6.314  76 

WA2UWR 

Pitamut  PL 

5.1^6.78 

WR4ABO 

Aurart 

6.344,94 

6.344  75 

K2GE 

Sflyrrwdhi 

6.16070 

WR4AOS 

BffUlWlll* 

6,344.94 

WRBACL 

VoungstowTi 

6.31441 

W82ZWQ 

faith  Jn'.i'V 

5.2Z4.82 

WA4FY5 

Builmgloh 

52.760524Z6 

WR2ABR 

Tomi  Rrvpi 

6.31  6,91 

Burling  luii 

6.19  G.  79 

OKLAHOMA 

Kzact 

Will  dim  k  PL 

BJ54.B5 

WB4CLF2 

Cliiunl  Hill 

6.22642 

WA5YUF 

Atdtnota 

6.344.94 

WA2PR0 

W.  DrflnQB 

443.26-440.25 

K4RSH 

Chap  el  Hill 

6,27442 

G.  46  64* 

WflZABfo 

Wocidbiidija 

6.2Z6.BZ 

WR4ABK 

Chnrlntt? 

6.4G7J6 

WA5L0J 

UdillKsVllh 

G.346B4 

NEW  MEXICO 

WR4ABT 

ChflMutrr 

B.2BG4B 

Cher  uket 

6J4-19B 

KBCQH 

AJbuquatqui 

6  34-6.W 

WR4AEI 

Chart  otte 

CLOSED 

WVA5MQA 

CKicksshi 

0,34444 
&37407 
&34^B.94 
6.344,94 
6.27442 
6.34444 
1164.76 

WASOIP 

WA5QLZ 

WAGQXB 

WA5YUG 

WASKUI 

WR5ABG 

AJbuqufrqut 

Albuquatqut 
Albuqurtqu* 
Afbuqu»rqut 
AJamagofda 
Uf  Crutti 

S.2&-6.BS 
6.266.88 
6.4ft  7.00 
53  725-51525 
6.344.94 
6,16-6.75 

WR4AEU 
WB4QFT 

K4RU0 

WR4ADN 
WR4ADK 

ChiHnltti                          T1.t 
Dunham 

Durhim                         W 
Elijabdih  City 
Fiyittttriile 

6.34844 

0,224.12 

44476449.10 

6,344.94 

Ij.ZBBHB 
0J1441 

WA5VUH 

WR&ABW 
K5CFM 
WA6YTI 
WAS2ZA 

Unrjin 
Enid 

Oklahnma  Cily 
Oklahoma  City 
Okljhoma  Citv 

W6PQG 

Lot  Alimoj 

6.34-6,94 

6441453,490 

Ponci  Citv 

6.344,94 

WA5JQ2 

Ml  Taylor 

B  344.94 

WB4KIB 

Guttnii 

6  37497 

WA5LVT 

Tuli> 

134-8,94 

*■    Art    r-    Jin 

WAsrra 

PlfUtfi 

6  34-694 

W4NBR 

Cofdiborti  Kmmm 

6.  lu'U.  76 

B  2H6  HB 

WA5DMQ 

RdivhHI 

rjM                834-6,94 

WR4ABL 

GtMtttbnro 

I1G4-75 

52.680  52S25 

K6$FB 

Sjndu  Cint 

44B.fi  0  44340 

WR4ABP 

Gnhon 

B.164  7F 

WA55JE 

Tuba 

672442 

WA5VKY 

Sindii  Crar 

6.46706 

WR4A1Y 

HaEtdffLDnvillt 

604-644 

#1  n  r  ^  n  hf 

WASYTK 

Sana  bin 

6,60440 

WR4ADT 

Hifh  Paint 

6  40700 

OREGON 

nifjn  roiiit 

619679 

W7DBS 

Euppt 

T14               6.344.9* 

newyork 

H4W10 

Lnoir 

5276042.525 

K7KGV 

Grants  Pis 

13*6.64 

vvnzAiQ 

BabyUn  L.  1 

n                 713^743 

WR4ACM 

Uooit 

GZ56  B5 

Kin;  Mountain 

1344-9* 

W2ARI 

If* 

6-344W 

WR4ADX 

Ls  Tin  jinn 

6  J  14,91 

La  G*ind 

6246  7G 

WR2ASI 

8tK4n 

6  37497 

WB4NXE 

McCvH 

57  780-52525 

W7FI0 

Lookfittf  Ma— liii 

6  34  6  94 

WR2ABP 

■_ ji-.j 
HvTvfa 

7.715-7.1.5 

■TfWACJ 

Wi  Aif> 

8.376.97 

52  970-53460 

WAIPOJ 

till  man 

6  25445 

WR4AEV 

Mt  Pnfpa 

8  lifi.TB 

Maryt  Pi  ik 

1175             6  34444 

WR2AB3 

Baafawnatoa 

6ZZ4I2 

222J4  223*4 

W7DFY 

Midlurd 

174444 

WA2CKW 

IttfcHdl 

S.2^7,12 

WR4AFB 

MJfenitttibofO 

6  316  ST 

W7QXX 

Mt.  Scon 

134444 

K2L0T 

lOf&On 

6,31441 

WA4EHL 

■**6* 

52  71052  525 

Mmftitn 

6  76444 

WR2ACV 

BfMwiH 

7434*3 

K4ITL 

ft*!* 

6  764  88 

PntfatM 

fl  34676 

WR2AIU 

BwttHtt 

•J14J1 

WR4ACF 

BJaBJk 

i.  0*6  44 

K70VK 

Porta* 

4*7.174*117 

WA2UYO 

Ch»fTy  Crtih 

5316.91 

WR4A0E 

R«a^^B* 

679445 

W7VS 

Ponlind 

1344  96 

WR2ACA 

Cfiairy  Crea* 

64(7-7.00 

WB4PPS 

Riwnf  Bap 

672447 

WR7ABE 

Portiud 

44417448.17 

WAf2nH 

Cal-rtknl 

B  014  61 

WR4AAA 

$rikfk«iry 

6134.71 

WR7ABJ 

IMsaaavt 

111-876 

■M 

Dunkirk 

BfMAfF 

SvvMSpiiap 

6764  86 

WA2UVX 

OutchfnCo 

74*749 

WR4AtF 

SMby 

671448 

PfimSYLVAKlA 

WR2A8L 

Mm 

5  104  70 

SpimMi 

6  07447 

KM 

AMavtottn 

136444 

WA2UVI 

f  anninftfjlt  l_  1- 

441.7M4&.TS 

1HDCD 

WuiHta  (No.| 

4276043426 

IOZFD 

Scoaadra 

637497 

W2AWX 

mm 

Ml  70-149 JO 

HMUT 

Wtonofton 

6774-67 

BWH6M 

Banwo 

6764  76 

«2AWG 

fWPntnj  L   l_ 

44l7&44f  75 

WR4ACA 

W«Mio»Salni 

6  0*6  6* 

5240657720 

Hfl2ACG 

rfBPMH|  fc-  »f 

6164.76 

W3W 

Sridf  nrd 

5  254  15 

nWMIfJ  lt^  1. 

7.09442 

(HortpMBn 

corrinTty  iriu d  m  Notrtr  Of  hottj 

5  3*4  94 

WR2ACF 

F*idomj 

7J7T67 

WfUAftZ 

CattHf  roort 

7.66-7  06 

WR2ACM 

Fftdfltiti 

6  25445 

DHIU 

WR3AC0 

Gtwnrwnflt 

227.962Z4  51 

WR2ACK 

GlO**TT»iil» 

6164  76 

Akron 

6  04444 

Kin? 

Caaak4b 

6.2Z4B2 

KBUM 

Hamaaaad 

441  70-446  70 

KiHRS 

Alhabuli 

816476 

mm 

Davoai 

4410044040 

WR2ACE 

Hpccnrlli  L.I. 

7.735-7J35 

K4TQK 

KttHH 

6  34  6  9* 

WA3KX0 

Bh 

61B44* 

mmtE 

Huirhnfian  I,  1 

7037.33 

Ctnutiidft 

6764.S6 

6  34494 

WR2A1T 

Hunbnfton  L  I 

7.637-33 

WAIVWH 

BhAM 

B  264.88 

WR3ABY 

Efii 

W1.477           871442 

100 


73  MAGAZINE 


WR3ACA 


Erie 


WA3KXG 

Etaan 

WR3AAA 

Frcfdam 

WA3KKE 

Humour! 

WA3KFX 

HoUn 

K3GKB 

Harwybrqgli 

W3DK 

Lffcigh  Vallty 

WH3ABN 

MfidtUJi* 

WAJRFL 

Mi  Holly  Senna* 

WtttACf 

Ntw  Havana) 

K3AWZ 

ffaliaalijhii 

WAJBKO 

Phiiidelpln 

WA3KUR 


WA3KVR 

PMaiilpliii 

WA3KWI 

PmtadHtthu 

WA3KWL 

BljJB^If^hH 

*3QV 

a*-  ■  _  -i  -  p    l. 

W3SK 

flMtodtipiM 

W1UACH 

Pittsavrah 

WA40JS 

Pitliburjfb 

WA3BNO 

Pittsburati 

WA3HCE 

PrTHburfh 

W3BN 

folding 

W3CCH 

Rtiding 

WR3ABD 

Richfaoro 

Scr*nlon 

WA3IPP 

SHIenvril* 

WA3KUW 

Stite  Cultap 

WR3ABH 

ViHtrv  Forge 

WR3ABI 

ViHi*v  Fprp 

WA3MQP 

Wbiitii«H#i 

K3PSP 

Willi  IM(J|  EMI 

RHODE  ISLAND 
WRlAAG  Cuinslon 

WR1ACG  JotiniMn 

WRIACE  L.ncaln 

WAlOMS 


SOUTH  CAROLINA 
WR4ABB  AuauiU  (HftJ 


WR4ADG 

Cinar'i  Head 

WA4MPC 

Columbia 

WR4A3A 

Columbia 

WR4ACD 

Columbia 

W84QGK 

ChariKinn 

Fiorina 

WB4PUP 

Grttntiite 

WH4ABG 

GrMrwili 

WA45SJ 

QlNinHli 

WR4ABM 

LincnTir 

PiC^BTTI 

Hack  Hill 

SOUTH  DAKOTA 

W9DG5 

Wiwwi 

W9BXO 

Big shines 

KIOTO 

JSena 

WAICPI 

Rapid  Dry 

WAIVWH 

Rip  id  City 

WRIABX 

StouR  Filh 

WfllACK 

Sou i  FtlH 

TENNESSEE 

WR4A0A 

Cfciftinaaaa 

WS4DEY 

Gelatin 

WR4AOO 

Kmpoon 

■ttSKH 

Knojudki 

WfTfA 

Katxvitt 

WtUAQF 

Kaoxtdh 

K4RSV 

ItmitfDiv 

WH4ACI 

Manchnlti 

MM 

Mem&hn 

W4BS 

Memattt 

1344.94 

WA4HBV 

Metnphri 

619194 

WA4BXI 

ta*h¥i]lt 

6  16  6  76 

ir^rnnle) 

bZ«638 

WB4EKI 

Naihvillp  PL 

44&B044QPO 

W4RFR 

N^ihu'ill* 

4449*445  95 

WA4T0A 

N^ihvill* 

601641 

WA4YNO 

NdihvilTe 

6  13  6  73 

WH4ABV 

Niihvillt  PL 

S  10  6  70 

6  34  6  94 

WH4ACS 

NKhvilfiPL 

6-264  IS 

WR4ACT 

N«hvJlt 

601461 

WR4ACW 

Ifaihi4te 

2233422494 

WR4ACY 

Nashville 

6  21611 

•MIWV 

Shflfcyvilf- 

S  13  G  n 

K4EGC 

TolifhDfTT* 

6  16  6  75 

^    H          | 

6  196  79 

W4WLH 

WinClkCSt$f 

6  254.15 

(HEH 

TEXAS 

131641 

Abint 

6  34  6  94 

AJ« 

6  376  97 

WA6GRC 

AmoriBa 

64*69? 

6 11  6.1 1 

WA5TT0 

MUM 

S2  720&2&40 

WA5VZ0 

A«trp 

44M0443M 

mm 

BtfSprivf 

52  720443  90 

WR6ABM 

BrmpiTind 

637*97 

ifASYTI 

Corpss  Catmi 

449  00444  .00 

WA5HNW 

DallfrFi  Worth 

29441  29.493 

WA5VKW 

CIM1« 

6  37  6  97 

WR5A8A 

Dallas 

6,22  6*7 

WR5ABD 

Mai 

6  166  7E 

W5HHS 

Dtntoo 

6 .3  71. 9  7 

KBWFH 

El  P»o 

129449 

WA9WN1 

Ft  Smith 

5257192499 

K5DSV 

FLWflrtA 

52.979414411 

WA5KT0 

FLWofla 

9194.79 

WA5YTM 

Ft  Worth 
Ft  Worth 

134-6.34 

621*76 

WA50  TZ 

HomTon 

446  5044950 

WR5AAA 

Houttott 

634676 

IWR5ASP 

Houston 

2223422394 

WR5ABO 

HnysTiin 

6  346  94 

WA5YTV 

KillRn 

44B55443&5 

WB5EMR 

UnfUrvd 

fi.1M.79 

WA&VUP 

ion^rievu 

WB6BRY 

Lubbock 

WRBACF 

Luttio 

W5YN1 

Mainvrrw 

WHbAtth 

MidTand 

6.104  70 

Ml.  Frinlr^n 

WAiSNJ 

Pdfaifeoi 

222.36  223  && 

0  1G-G.7€ 

W&VNt 

PlmriviBvir 

WA5YUS 

Part  Arthur 

WA5VUB 

Rinhimind 

W&UFO 

San  Angela 

WAiiUNH 

San  Antonio 

1134,73 

WASVKZ 

San  Antonio 

6.  Q  16.61 

UVH5ABZ 

Sin  Antonio 

6.28  BBB 

WHSA&B 

Senui  n 

B.2&  6  BB 

WA5LDL 

Tytir 

T1.I                1344.94 

WR5ABC 

VlCTQDi 

52.76042575 

UTAH 

TM                134594 

WR7AAA 

Ctdar  Cny 

6.37-6.97 

WA7AKI 

Salt  Lite  City 

1344,94 

F2  4                 6  34  6  94 

VERMONT 

52  76452.525 

WfilACA 

Ml.  Aim  may 

fi  10rG  7G 

WTAB1 

Ml  Kiftmgton 

6.41700 

6  254  85 

WIKOO 
VIRGINIA 

Mi.  Maniiitfd 

WB4QFP 

Aftnajtsn 

6  34  6  94 

W94URR 

Baat  MqariBBBi 

W1.B              6  346.94 

WUKHX 

Chart  ornwitk 

1346,94 

K40QS 

CBJCSajHafUE 

6  3419$ 

Wt4Q£P 

DarAflle 

1.34494 

33nn1te 

ftJ               134-6J94 

WR4ADY 

ForraST 

6  166  76 

WB4KKU 

WA4ACN 

HanfMi 

WB4ABU 

LwAfdCM 

W4GCE 

Lynehbiirf 

6.194  79 

WB4HCX 

LvochOB?! 

T                     6  04614 

WH4AEN 

Lvncbbtif| 

194711 

W84KNN 

NawpBrt  Nm 

1194  76 

K40QJ 

Norfolk 

UMN 

MTA4ZAU 

NcHolk 

1164  76 

W4DXC 

Richmond 

134f.il 

W4NJE 

mOmmd 

52:799.52  525 

WS4QE0 

Richmond 

4493D-444JQ 

WR4ACW 

Ridunofld 

611676 

WH4A0I 

Richmond 

610470 

WB4QET 

Roanoaa 

634694 

WB40FS 

Roanoka 

G.  164-79 

Roaatht 

6.22476 

WB4QFF 

Tyson  i  Cormr 

444D044900 

WA4NGT 

Virpnu  6iach 

T2.905 


T2I8S 


W14 


T1336 


BIBB  12 

WASHINGTON 

6Q4&64 

WA7KZG 

8*wf ■  vi  M ou  ntain              T 1 .  95              £  34  6.94 

WR?ACB 

Ch»hil.&                             T1.95              6.34  5  94 

6  40700 

Ephrila 

6  34  6  94 

6  34694 

WH7ACR 

E«rrtt 

6.316,91 

6  046  64 

W7DAO 

Lonowww 

S3. 290^6  76 

6  70  7  70 

WR7ACF 

MiciPaai 

E  2B6  BB 

6.2605 

449  1&  4-14  Sb 

5  75449  85 

Mates  lake 

6-346  94 

5  16*  76 

K7HKL 

Mi  Rjinief 

6  34  6  94 

U.929S2.S25 

WR7AC€ 

Mt   Soahjna 

6  34  6  94 

443  4544145 

K7ILTT 

(J  hi  fTlfllC 

52  525^53290 

1216  11 

W7FHZ 

PtiariSouqal 

CLOSED 

6346.94 

K7P9U 

Puott  Scttod 

44115-444.85 

1106  70 

W7DXX 

Rinl*$rt»i«  Mcurtmn 

634694 

6J46  94 

WR7ABC 

Rrftton 

6.22  6  62 

6.22-6  J2 

(CHGH 

Ridiual 

92-525-53J29G 

W7DBF 

SnTTtt 

CLOSED 

K7GMR 

Stardc 

S2.&2SS3  290 

6  346  94 

W7PUG 

Scanfa 

CLOSED 

444  10449  10 

WR7ACJ 

SeatUi 

637697 

6  34  ft  94 

K7L9V 

Sfoaaaa 

52  52*53  290 

444  50449  50 

K7PYC 

TttiimiUi 

S2_$2  543.290 

6  34  6  94 

WA7AJF 

VaacMHCf 

53  290S3  460 

44110444  TO 

ttt      i  i 
iata*Bca*e 

53,29153460 

121112 

■UTAH 

Ytlumi 

134691 

6  274  47 

WEST  VIRGINIA 

6.346  94 

53  55052  750 

WfilAED 

ChjrtHtan 

6286  M 

6246  U 

wmmi 

FairaBoni 

129499 

6  016  61 

WBtAHV 

HaaliaataB 

1344.71 

6  22  6  62 

KISXO 

HanUriitori 

6444  76 

6  25  6  15 

WASART 

N#w  Mir  tinsTtllt 

634414 

1216  96 

WRIACJ 

r%pliWa%M| 

6374.99 

1344  94 

K1ZPR 

mtm 

6344.76 

53J75  57  725 

MOJ 

Ma*** 

1344.79 

116179 

WISCONSIN 

6  34  6.94 

53  05053  150 

WA9ZEF 

Appklon 

6  2E-6BB 

122642 

WR1ABE 

Bifaboa 

6.216  81 

1216  11 

WR9AAE 

Ctftarbuiff                           T2.75 

6  (JIB  61 

W9AYF1 

Girt n  Bay 

121649 

444  20449  20 

WRBA6V 

Ukt  Geneva 

6.37497 

634694 
121116 
121611 

NA9HVE 

Madison                              T2                    6,466  IB 

WR9ABT 

Madrsoo                            T2.1                9,166.71 

WBSAES 

MjukMfai  PL 

6.22  G.B7 

6  34  6,94 

WBSAOK 

Milvnukn 

G  16  6 .76 

O  JO  w.ifO 

6.226.12 

WB9A0X 

Milvwuketi 

6316.91 

WBWK 

MBUNutii 

6.07447 

6  IC-fi  76 

WR9ABF 

Mil  wnii  het 

7,99-7.39 

U.21S  QP 

6240062.526 

6.34694 

449  5044440 
1260.0  1220.0 

fi  2?  6.17 

S  77. fi  1lA 

WR9ABS 

Milweukee 

1.25446 

6.346.94 
G  1 G  G  7G 

MifwukH 

44175-443.76 

KOYFF 

fliolru 

&Z40D5242B 

Hi  i  M   M  r  if  O 

G. 34694 

W9AIQ 

Sturqjsun  Bjv 

6  16676 

52.880  5?  62  5 

WAOLIV 

Wiuksrjfln 

5  95-5  55 

6.34  6.84 

7.30-7  IB 

6.346.94 

WYOMING 

634694 

K7KMT 

Capir 

1344.94 

6  16676 

WA7KZC 

Cheyiofli 

6.164.76 
444.30-449.30 

6  34G94 

WA7EGK 

Lartmii 

6.34434 

134194 

6  76-594 

444.B0449.9tJ 

WJflPV 

TMrinopDlrt 

6.164.76 

6  IB  6  76 

121611 

CANADA 

441.20446  20 

1344.94 

ALBERTA 

444.4044149 

VE6QE 

AJhana 

6.41700 

VE6AUY 

Calpty 

646700 

VBMrfl 

Edmnnton 

1417.33 

131441 

VE6WQ 

Edrnuflifln 

6.41 7. 00 

9  J  71.17 

VEGOL 

Grand  Prariar 

641700 

6  2t4.lt 

VE6CAM 

UthNndft 

1294-99 

1226  76 

1 1  Thin  ialp 

1344.94 

121499 

6  106  70 

BRITISH  COLUMBIA 

9.J41J4 

VE7ELK 

OtlllMHCk 

6  467.09 

1144.94 

Kadnafi 

S  34-694 

6194.79 

VE7CAP 

Kimbcdv 

6  34194 

6  01411 

VE7BTU 

NataM 

144733 

122741 

m  paflaaj 

134194 

1344J4 

VE7AFG 

Phftt*  GffOfp 

151733 

119676 

VE7CAQ 

Tr«l 

Q    ^NJ~W  Ti^r' 

1344  94 

VE7HPT 

\riiaiuni 

1344.94 

•J2476 

VE7VAN 

Vmcnvir 

7.72  7  12 

1194.79 

Vuowvar 

6  40  7  06 

92.72  05  2.640 

VE79IL 

|f!-.--i_ 

YCtBfBJ 

122  7.54 

6  27742 

6.344  94 

MANITOBA 

9.29469 

VE4B0N 

Brindan 

1464  94 

6  34614 
6  346  94 

VE4XM 

Wmmpcf 

1464  J« 

6364  91 
129491 

NEW  BRUNSWICK 

VI1GT 

Ftrdricton 

6  344  94 

6.31691 

VElPO 

Fradrirnm 

1164  76 

6376  97 

mui  i  an  j  »c 

APRIL  1974 
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vet upt 


VElKl 


Moncton 


Si.  John 


TT 


NEWFOUNDLAND 

VQ1KI 

Co  rn?t  brook 

VC1AV 

Guild  Fa  Its 

UOlGT 

St.  Johm 

NOVA  SCOTIA 

VE1ATN 

Charlotte  town 

(Prince  Edward  Island) 

VE1HI 

CharJottetouun 

(Prince  Edward  kiand) 

VE1HR 

FrlStr'i  Mountain 

(New  Glasgow! 

VII  ARC 

Halifax 

VE1AEH 

Mt,  Blctmidon 

VE1JD 

Sydney 

VE1XK 

Truro 

ONTARIO 

VE3K8R 

Bclttwifo 

VE3MRT 

Rro-cehridgp 

VE3TCR 

Branrtrrrd 

VE3KCR 

Gnatham       * 

VE3CQD 


Godcrich 


VE3LCR 

Gnmsby 

VE3URW 

Hamilton 

VE36SG 

Kingston 

VE3KER 

Kinpton 

VE3KSR 

Kitchener 

VE3LAC 

L.MlliMH 

VE3NFM 

tiotth  Bay 

VE3QSH 

Qishawa 

VE3PBO 

Peterborough 

VE3BER 

Port  Column* 

{FAXRTTY) 

VE3WCR 

Port  Col  borne 

VE3STP 

Renfrew 

VE3NR5 

St  Catherines 

VE3SAR 

Sarrria 

VE38SM 

Sauk  See.  Marie 

VE3SRS 

Sudbury 

VE3TIS 

Timmiui 

VE3CDX 

Toronto 

VE3MDT 

Toronto 

VE3RPT 

Toronto 

VE35IX 

Toronto 

VE3SSS 

Toronto 

V£JTTY 

Toronto 

(HTTYooly! 

VE3HY 

Waterloo 

VE3III 

Windsor 

VE3WIN 

Win  their 

QUEBEC 

VE2SP 

Chic  ou  Tim  i 

VE2CSL 

Matane 

VE2ASU 

Mom  Buck  Li  nil 

VE25P 

Mont  Jim  Grey 

VE2CAT 

Mom  real 

VE2CLA 

Montreal 

VEZPV 

Montreal 

VE2RM 

Mont  Rijauil 

VE2XW 

Mont  Sl  Bruno 

VE2TA 

Ml  Grlord 

VC20M 

Quebec 

VE2VO 

Quebec 

VE2NY 

Riviere- rju>  Letup 

VE2ZG 

Shawb  ridge 

VE2S5 

Sliflrbrooke 

VE2AT 

Trots  Rivieres 

SASKATCHEWAN 

VESFN 

lloyd  minister 

VEBSS 

flegina 

VE5SK 

Saskatoon 

6.2SG88 
6ZS525Z5 
52.525-7.52 

6.  z  2-6,62 


64GG.04 
G.4G-E.94 
6466.94 


G.lQGl  515 

52,525700 
5.34$  3d 

G  16-6  7  6 

6.34-6.94 
8.58-7.18 
646-6,94 
G4G6-94 
G.4G7  06 


6  45  5.94 

6.28-b.BB 
G.55-7.15 
G  346.94 
7.467.06 
G.465.-G 
G43  i.03 
B.4^7,09 
r>  16-6.79 
646-5.94 
5  34  7  06 
5.34-6.04 
5.37-5.97 

5.46-7.06 
6.34  6.94 

6.40-7.12 

U.34  Ff.BI 

449.40449.70 

643-730 
G.34  7,06 
707-7,67 
G.34fi,B4 

6.34  6.94 
6.46-6.94 
6.34-5  94 
7.93  7.33 

6,58-7.16 
6.46694 
6  46  7  06 
52W525Z5 
6,64  7  30 
G  10  6.70 

G,  10  6.70 
640-7.06 
640-7,00 


6,46-6.94 
646-6  94 
6  7&7.GO 
6.46-6.94 
6.1 84.94 
5  150.70 
1ZB6J6 
6.40-7,18 
6.7Q-7.GD 
6.52 7.50 
6.34-6,64 
6,16  6.76 
6,466.64 
6.46-7.06 
6.46-5.94 
G.46-5B4 


6.46-6.94 
6.46-7.33 
6456.94 


DE2X5L 


Salihurg/Ehisburg 

Sch  lad  mills 
Wien-Stadl 


YUKON 

(no  repeaters  currently  lifted  in  the  Yukon  Territory.) 


AUSTRIA 

DE5XGL 

Allmo  entei 

Oral 

Igrnunden 

OETXTl 

Innsbruck 

Klangenfun 

Kuhlein 

OESXLL 

Liiu 

Mallighuk-ti 

0E5XUL 

St  Jahann 

St  Poelten 

4.15-5.75 
4.20-5.60 
4,15-5,75 
4.15-6.75 
4  20-5.80 
4.20-5.80 
4.25-5.55 
4.30-5,70 
4.15-5,75 
4.205.80 


BERMUDA 

VP9BA 

CZECHOSLOVAKIA 

GKBB  Cerus  Sfndmce 

0KBA  Prague 


DENMARK 

QZ3REN 
QZ3REC 
023REO 
OZ3REQ 

GZ3RE0 


0Z3REK 

GZBJS 

OZ3REE 

OZ3RET 

OZ3REI 

0Z3REA 

QZ3RED 

DZ3REF 

QZ3REJ 

ENGLAND 

GB3PI 

GB3BC 

GERMANY 

UflftWA 
OBtXA 
DB4ZA 

OBIUA 
OBBYB 
DB8VB 
DBBXG 
OBOUB 


DBBUG 
DB8XD 

WBBWf 

DBJYL 

DB8SP 

DB8KN 

DBIWU 

OBBWC 

DBBXY 

DBBYC 

DBBUC 

DBBUS 

DBflZB 

DBBWN 

DBBXD 

OBflWD 

DBBWT 

OBflUM 

DBBZR 

DGlZV 

DB8KR 

DB0ZD 
DBBUD 
DHBWW 
OBIXC 

db&xx 

OB0VV 
DBIWE 
DBIV5 
DBIDX 
DBIUF 
DB8VE 
DBflYF 

DBflVF 
DBBXF 
DGBUE 
DGIWG 
DBBZZ 

PBGWM 
DBBVH 

D8BUL 
□SfiZN 

08ftU« 

aiiUVN 

DBBUO 

061  UP 
DBGVP 

DBBYS 
OBBWR 

OSBWK 

DBIUT 


Aelborg 
Aflrbius 
A^ibiui 

Baruhalm 

Copenhagen 

Coper>hag«n 

Esbjerg 

Hader^ley 

Hernirtg 

H|orrmg 

Kmvshjerg 

Lyngby 

Lysnet 

Odtnse 

Ringstud 

Cambridge 
Pnntypool 


T1,4and 
TZ2 


T1.7 


A,ii:hflri 

"Ul'.'IKVillJ" 

A  tcli  hern 

(Rendsburg) 

Ai.iy-ihiii-;i 

Bad  Hersfelil 

Bad  Kuenig 

B^der  straae/Dstsee 

Bern berg 

(Zuwetzlicli  IB) 

Bamberg 

Ben  t  helm -Lingen 

Bergheim 

Berlin 

(Funkturrrr) 

Berlin-Neukdedn 

Betlfn-Sp 

Btedstedi 

Bremen 

Br^mediaven 

Bucksberg/Harz 

Cham 

Co6ur| 

DaninWVeertia 

Dchienkufff 

Deri  sen  wauy 

Oeggundorf 

Deislar 

Dermoid 

Oqeri>a  be  rg/Osna  a  rueck 

Durlimiiiri-Siihwrli? 

Dnrlmund-Stfrirtrerie 

DreiliiEntfereck 

(Lii(»rracK} 

Duel  ten  [^rg/D^nn  Eii  u  ef^ 

Duisburg 

Dutsbufg 

Elm 

Elm 

Ertektqjf 

Essen 

Fel  dberg/'Scn  warzw 

Feldbcrg/TS 

Feldberg/TS 

Feldbmg/TS 

Feldburu/TS 

(HTTY) 

Frankfort  Stadt 

Freismg 

Tolda 

Goepfungen 

Grab 

Mu-HTOTBI-WffStf. 

Nai'dhellu-SairETJand 

Nnrtflff 

Nuemberg-Moritzbirg 

No  em  berg-Schme  u  sen  bu  ck 

Nuem^ro/Scbmausen  bu  ck 

Ochsenkopf 

Oldenburg 

Oldenburg 

Piowheim 

Pirmasent 

Pirmauns 

Siegen 

Stutigari 

Stuttgart 

T  nberg 

Tiiei 


4.36-5.55 
4.15-5.75 

4J44.34 

5,225-5,825 
5.10-5JD 

5.05-5  65 
5,355,85 

435.15433.65 
5  05  5.55 
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VOX  POOP 

I  would  tike  to  see  more  articles  on 
RTTY  construction  and  use,.. 
WN3UTQ.  (So  would  we.  .,  wayne). 
You  should  start  a  series  for  the 
beginners  and  show  how  to  build  a 
complete  station  from  transmitter  to 
transmatch.  -  ,Mike  Re  id*  (Any  bud- 
ding authors  out  there  to  tackle  this? 
. .  .wayne).  Circuits  column  should  be 
expanded;  would  also  like  to  see  "idea 
articles  on  UHF  and  SHF  experi- 
mental gear;  and  please  consider  more 
construction  articles  on  SSTV  and 
RTTY  system.  .  .WB4NLM.  (Good 
idea.  .  .wayne).  I  would  like  to  see 
more  2m  solid  state  FM  receiver  pro- 
jects, more  2m  FM  transmitter  and 
amplifier  projects  (solid  state),  73  is  a 
fine  magazine  with  many  fine  tech- 
nically oriented  projects.  Unlike  QST 
or  CQ,  73  is  consistent  with  the  needs 
of  the  builder,  so  keep  up  the  good 
work,  ,  .WB6ICFL  (Right  on... 
wayne).  More  specialized  columns 
needed  such  as  Novice,  QRP.  More 
general  interest  articles  such  as  the 
one  on  Europe's  repeaters  and  ham- 
ming in  Jordan.  Stay  away  from  use- 
less   gimmick    and   gadget   articles.  .  . 

WN9JQU*  More  Novice  news,  and 
how  about  some  simple  transmitters 
and  VFO's,  antennas,  etc.  Maybe  a 
Novice  column?,  .  .WN7WPH.    (We're 

game. .  .any  takers??.  .  .wayneh  73  is 
great,  groovy,  grand,   FB  and  OK.  .  . 
DA  ISM.  Your  issues  carry  more  VHF 
information  than  I  care  to  read  about. 
Let's     get     hams     building     more 
things,  .  .K6SLM/5,  (We  print  what  is 
sent    in. .  .wayne).    Thanks    for    the 
material  to  bombard  my   representa- 
tives    in     Washington. .  .W2RR J.     I 
would     like     to    see     some     QRP 
projects. .  .WN9JYU/4.    One   thing    I 
like  about  73  is  the  lack  of  contest 
resufts    and    junk    like   that,    I    want 
repeater  control  systems  and  construc- 
tion   articles.  .  .VE1NU,    More   Oscar 
operating     info     for     us     beginners 
please. ,  .WA7QED,   Would  like  more 
articles  on  modules.  You  have  a  great 
magazine,  ,  ,WA9SYK.    (OK   ait    you 
module  lovers,  start  writing  for  Lorain 
WA9SYK  and  other  module  fans.  . . 
wayne).  The  variation  in  articles  from 
issue  to  issue  is  very  good.  I'm  very 
pleased  with  your  format,  keep  up  the 
good  work,  .  , Reynolds  ME.  Just  right 
on  general   interest  articles,  but  let's 
have     humor     articles     every     other 


month.  ,  .WA7ADD. Whatever  happen- 
ed to  tubes?  A  lot  of  us  still  use  them 
and  like  them  better  than  solid  state, 
also  they  are  much  easier  to  get.  .  . 
WA8HGS.  You  are  #1. ,  .WA9NQW.  I 
wish  you  would  stop  'wasting"  a 
whole  issue  on  2m  FM.  The  HF  bands 
are  still  alive,  and  how  about  some 
SSTV?, .  .WA2DRL  The  New  Pro- 
ducts review  of  the  MITS  150  was 
very  good  and  I  hope  to  buy  one 
soon.  Also  appreciate  ads  from  Circuit 
Specialists,  Meshna,  Selectronics  and 
Amateur  Wholesale,  ,  ,Gerttula  OR, 
Where  in  hell  is  the  subscription 
blank?.  .  .W2ZTT.  (We  didn't  have 
room  for  it  .  .wayne}.  Keep  the  girlie 
pix  off  the  cover;  Don't  agree  with 
most  of  your  editorial  opinions,  but 
every  activity  needs  "radicals"  to  keep 
the    rest   of   us   honest!.  ,  .WA0UVX. 

Female  adornment  on  the  covers?  By 
all  means  yes!. .  .R,  Harper.  Construe- 
tion  projects  are  excellent.  I  am  work- 
ing on  some  and  learning  a  great  deal 
more  about  electronics.  FCC  regs  are 
an  excellent  addition  to  73  and  in- 
valuable. .  .WN6SUW.  (Radical?  I'm 
a  hidebound  conservative,  it's  only  by 
comparison  with  ARRL  that  t  appear 
a  radical.  .  .wayneh  Would  like  to  see 

some  solid  state  construction  articles 

on  microwave,  especially  at  2300 
MHz.  .  .Niggemann  FL.  (Good idea.  If 
anyone  is  doing  some  please  note 
and  start  writing.  .  .wayne).  How 
about  some  simple  2m  portable  pro- 
jects? How  about  something  on 
towers,  antennas,  etc,  (home- 
brew), ,  .WN4CJP.  (Love  tof  but  need 
more  and  more  articles  on  some.  .  . 
wayne).  Great  idea  printing  frequency 
allocations  in  each  issue  -  real  handy. 
How  about  charts  and  tables  that  can 
be  cut  out  and  put  on  the  wall?  Keep 
up  the  editorials  Wayne,  it's  the  best 
part    of    the    magazinee.  .  .WB0FZL. 

(Any  chart  and  table  writers  out 
there?. .  .wayne),  I  like  digital  devices 
and  you  seem  to  do  a  good  job  in  this 
field.  ,  .WA7GRI.  More  logic 
articles.  ,  .WB4NXW.  You  need  more 
projects  for  the  beginner  in  radio. . . 
WN6UKK.  ft  agree. .  .wayne).  How 
about  an  article  on  high  speed  digital 
TV?  And  more  experimental  stuff.  . . 
W.  R.  Stephen.  (Any  volunteers?.  .  . 
wayne).  I  appreciate  the  reader  service 
section  and  the  large  amount  of 
consumer      information.  .  .WA9TBW, 


Like  to  see  more  articles  like  Jordan, 
Best  I've  ever  read  in  any  ham  maga- 
zine. Also,  every  DXer  should  read  the 
QSL  manager  by  W4NJF.  ,  ,K60PG. 
Need  some  articles  on  6m  FM  transis- 
tor projects.  Great  magazine,,, 
WA4CK0.  I  would  like  to  see  com- 
plete networks  for  FM  and  TV  across 
the  U.S.  through  the  repeater  system. 
More  circuits  and  theory  for  both  of 
these  expanding  fields.  ,  .K8VSI.  More 
of  your  excellent  FM  articles.  . . 
WB8IMC,  How  about  some  tech  data 
on  RF  power  VHF  transistors?.  ,  , 
WB5HHZ.  Would  like  to  see  more 
product  reviews.  .  .WA7KKP.  Touch- 
tone  accessories  for  repeaters  would 
be  nice. .  .WB6SFL.  How  about  a 
surplus  conversion  column?... 
WB0CUISL  450  MHz  FM  news  and 
construction  articles.  .  .WB9DGT. 
More  articles  on  exotic  aspects  such 
as  moonbounce,  super  contesting, 
etc. .  .WB8JAJ.  More  attention  to 
HF,  which  still  has  the  majority  of 
hams.  .  -W8ZZZ.  More  ATV.  .  . 
W0YRE.  More  on  SSTV  and 
digital.  .  .WB8KPS.  More  HF  and  less 
2m  FM.  .  .R.  N.Wert. 

GET  THE  DRIFT? 

Does  anyone  know  if  the 
SP-6Q0JX-17  Hammarlund  receiver 
has  a  very  severe  drift  problem  by 
design?  This  problem  in  my  receiver  is 
only  present  between  14.220  and 
14,350  MHz,  Many  hours  of  trouble- 
shooting have  failed  to  find  the  cause. 
Also,  before  I  spend  more  hours  again, 
do  all  of  the  s-meters  read  downward 
on  modulation? 

Ken  Brannin*  K9RSF 

3419  Senate  Ave., 

Ft  Wayne  IN  46806 

■ 

MAYBE  THIS  TIME 

Please  send  me  your  14  WPM  code 
cassette  in  exchange  for  my  $3.95 
check, 

I  have  been  trying  since  1970  to 
pass  the  13  WPM  test,  and  just  this 
week  failed  it  again.  At  $9  a  test,  S10 
for  gas,  S20  per  night  in  Detroit,  I 
figure  I've  spent  almost  S200  so  far 
and  have  not  been  on  the  air  since  my 
WN8HAK  expired  in  June  of  '72. 

When  you  get  to  be  40,  have  two 
teenagers  running  around  with  140dB 
rock  on,  and  then  with  going  to 
school  myself  to  get  -my  Engineering 
Masters  during  this  period,  for  some 
reason  the  code  won't  sink  in. 

At  least  1*11  finish  my  Masters  with 
a  3.98  point  average  thru  all  this,  have 
been  promoted  (?)  to  a  job  that  gets 
me  out  of  town  one  night  a  week  and 
managed  to  get  an  FCC  2nd  Class 
Commercial  Ticket. 

Now,  once  more  for  that  ham 
ticket,  if  the  fuel  shortage  doesn't 
stop  me I 

Donald  UppEx -WN8HAK 
Trotwood  OH  45426 
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NEVER  TOO  LATE 

Being  a  Novice  (albeit  55  years  old) 
who  has  recently  found  time  to  start, 
I  was  interested  in  finding  a  magazine 
which  would  help  me  move  towards 
the  General  Ticket.  So  far,  with  3 
copies  of  73,  I  find  99%  of  the  articfes 
"way"  beyond  me, 

Is  it  possible  that  some  small  por^ 
tion  of  each  issue  could  be  used  to 
help  inform  us  Novice  types? 

W .  J.  Kl|wrin  WN0LDN 
Kirk  wood  MO 

We  are  currently  looking  for  a  Novice 
Editor  for  the  Newspages.  Any  takers? 
If  more  Novice  articles  are  sent  in  we 
will  accept  more  and  publish  more. 
We  can't  publish  them  if  we  don't 
have  them  ,  .ed. 

MORE  SCANDAL? 

I  enjoyed  reading  about  the  'Non 
Ham  SCM  Election.1  There  has  been  a 
similar  happening  here  in  Montana. 
First  of  all  out  here  in  the  "Great 
Conditional  Frontier"  one  can  obtain 
a  Conditional  license  by  several  under 
the  table  techniques.  Recently  the 
FCC  was  pressured  into  re-examining 
some  of  the  Conditionals  here  in 
Montana.  After  many  fetters  to  the 
FCC  in  regard  to  this  illegal  licensing 
of  Conditionals,  we  got  tired  of  the 
same  old  answer  "still  under  investiga- 
tion/' Finally  we  sat  down  and  con- 
tacted one  of  our  Senators.  He  stated 
he  would  look  into  the  matter.  Within 
the  week  we  received  a  notice  from 
the  FCC  that  a  number  of  Condi- 
tionals would  be  recalled  for  examina- 
tion. 

One  of  the  persons  recalled  by  the 
FCC  was  a  past  SCM,  W7SFK.  W7SFK 
contacted  the  FCC  and  stated  he  was 
unable  to  appear  for  examination  due 
to  extreme  illness.  After  getting  this 
information  back  from  our  Senator 
we  obtained  a  letter  from  W7SFK's 
employer,  the  county  sheriff.  The 
sheriff  stated,  "No,  he  has  been  in  real 
good  health  and  has  been  doing  a 
good  job  as  a  deputy  sheriff/  After 
getting  this  information  it  was  once 
again  filed  with  our  Senator  who 
dropped  the  entire  matter  back  into 
the  lap  of  the  FCC  Shortly  after, 
W7SFK's  license  was  cancelled. 

The  FCC  received  all  kinds  of  ex- 
cuses from  the  ones  they  recalled; 
some  had  been  ill,  some  had  taken  the 
wrong  medication  and  couldn't  ap- 
pear, and  one  claimed  that  he  was 
financially  unable  to  appear.  This  last 
person  at  the  time  was  vacationing  in 
Arizona.  It  is  time  the  amateurs  put  a 
little  force  on  the  FCC  through  their 
Senators  and  Representatives  and  get 
some  action  where  it  is  needed. 

If  the  FCC  got  rid  of  all  of  the 
unqualified  mail  order  hams,  there 
would   be   no   need   for   incentive   li- 


censing programs.  The  FCC  reports 
that  less  than  7%  of  all  mail  order 
licensees  are  qualified.  I  personally 
fee!  it  is  time  to  get  rid  of  all  the 
illegal  hams.  Hopefully  the  FCC  will 
continue  to  recall  these  amateurs. 

If  the  FCC  started  by  recalling  all 
the  hams  listed  in  the  Montana 
column  of  DST  there  might  be  a  lack 
of  League  Officials  left  in  Montana. 
Out  of  this  column  only  about  seven 
hams  are  ever  mentioned.  These,  of 
course,  are  the  clique  that  operated 
with  our  Conditional  class  SCM. 

Let's  ail  get  together  and  force  out 
these  unqualified  so  called  hams! 

Nairn*  Withheld 


INFORMATION  PLEASE? 

Can  anyone  advise  me  as  to  whom 
to  contact  about  participating  in  the 
OOT  (fifty  year)  Amateur  Radio 
Club? 

Eric  G*  Hook 

Monitor  Liquid  Level  Indicators 

Westford  Massachusetts 

01886 
617  692  8335 


AMEN 

Amen  to  your  article  in  the 
February  1974  issue  of  73,  The  article 
I  have  in  mind  deals  with  the  I  RS  and 
their  unlimited  power.  Please  keep 
this  type  of  article  coming! 

I  am  a  chemical  engineer  and  as 
such  purchased  an  HP-35  calculator 
for  my  work.  The  cost  of  this  unit  was 
$303.  I  asked  the  IRS  if  I  could 
deduct  this  cost  since  this  unit  was 
necessary  in  my  work.  Their  answer 
was  yes  if  you  depreciate  the  cost  over 
10  years!  CM  A/  YOU  BELIEVE 
THAT!?  I  then  asked  the  same  ques- 
tion to  another  IRS  agent  who  told 
me  to  depreciate  the  unit  over  5  years, 
A  third  IRS  agent  said  to  take  the 
whole  amount!!!!!!  Who  do  you  be- 
lieve? 

t  have  had  friends  who  have  been 
under  an  audit  by  three  agents  at 
different  times  covering  the  same  re- 
turn and  have  been  given  three  dif- 
ferent judgements!!!  CAN  YOU  BE- 
L/EVE THAT!?  Needless  to  say, 
something  must  be  done  to  correct 
this  situation.  What  can  the  "little 
guy"  do? 

Name  Withheld 

We  believe  ft  .  <ed* 

NON-INTEREST 

I  am  really  not  interested  in  your 
problems  with  the  IRS.  I  subscribe  to 
your  magazine  to  read  about  amateur 
radio. 

E,  F.  Munsell  K6CL 
Los  Angeles  CA  90066 

So  you  lose  a  page.  .  *ed< 


COMMENDATION 

I  would  like  to  commend  you  on 
the  excellent  magazirlfe,  I  always  enjoy 
reading  73,  I'm  100%  in  favor  of  your 
series  of  editorials  re  the  "Jolly 
Roger"  branch  of  the  government.  I 
am  able  to  see  reasonable  taxation  for 
the  support  of  the  government  (etc.), 
but  when  it  comes  to  having  to 
tolerate  Cossack  tactics,  I  must  object. 
You  have  my  total  sympathy  re  your 
relationship  with  the  "International 
Renegade  Society/'  They  should 
definitely  have  their  wings  clipped.  I 
would  welcome  a  series  of  articles  on 
other  forms  of  governmental  snoops 
and  henchmen  with  perhaps,  listings 
of  their  confidential  telecommunica- 
tion frequencies.  With  domestic  politic 
cal  discrepancies  such  as  the  "Water- 
gate/' the  citizens  do  not  feel  especial- 
ly close  to  the  action.  But  when  the 
Cossacks  drag  you  down  into  their 
local  pit  for  fun  sessions  with  the 
thumbscrew  playthings,  or  even 
worse,  if  tribute  is  demanded  from  the 
wallet,  one  feels  as  if  he  is  in  the 
middle  of  the  "Battle  of  Tannen- 
burg!" 

You  have  compared  the  I  RS  to  the 
good  old  Gestapo,  but  there  is  another 
equally  accurate  comparison,  that  be- 
ing the  "Inquisition/'  It  seems  that 
the  IRS  retains  a  modified  version  of 
the  old  practice  of  burning  dissidents 
at  the  stake. 

Changing  to  another  topic,  I  appre- 
ciate the  inclusion  of  ciphers  in  past 
editions,  and  look  forward  to  seeing 
them  in  the  future.  Please  do  not 
publish  my  name  as  f  do  not  wish  to 
have  the  Cossacks  effect  a  pogrom 
upon  me.  The  forced  labor  camps  are 
very  cold  this  time  of  year  (Newspeak 
translation  from   1984  ("joycamps"). 

Name  Withheld 

77 V  XLB  RTOW  RGWAW  XETOHA 
PYUXJKT  QGWB  TIY  YAW  L 
RTOWQEURWE  LBS  IDDAWR  IBW 
KWRRWE.  AXEWO  UEA.  .  .wayne, 

IRS  SERVICE? 

J  have  been  reading  with  much 
interest  your  editorials  concerning  the 
operation  and  policies  of  the  I  RS. 
This  comes  at  the  end  of  my  first  year 
of  being  "self-employed/1  and  dis- 
covering that  there  is  more  to  income 
tax  than  a  W-2  and  a  standard  deduc- 
tion, 

While  my  business  may  not  yet  be 
as  large  as  73,  I  find  that  we  are  all 
faced  with  the  same  governmental 
institution  looking  for  our  money.  In 
an  effort  to  understand  how  it  works, 
one  needs  information  about  the 
"Service)?)."  I  am  in  support  of  your 
efforts,  and  apparent  courage  to  find 
out  more  about  this  rather  large, 
powerful,   profitmaking  organization. 

Name  Withheld 
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anywhere  make  sure  that  they  have 
some  technical  advice,  ,  ,or  let  me 
know  and  I'll  parlay  it  into  a  free  trip 
to  California  and  make  sure  they 
don't  screw  up  like  that  again.  We 
need  all  the  good  PR  we  can  get.  .  * 
and  there  are  a  thousand  interesting 
stories  that  could  use  ham  radio.  .  . 
maybe  a  hundred? 

The  firms  who  bankrolled  this 
attrocity  were  Jello,  Pabst,  Janitor  in 
a  Drum,  Pam  and  Holiday  Inns.  Let's 
let  them  all  off  easy  by  organizing  an 
avoidance  of  these  products  for  only 
one  year.  No  more  Jello.  No  more 
Pabst  (I  guarantee  not  to  drink  Pabst 
ever  again).  No  more  Drummed 
Janitor.  No  Pam  (I  use  bacon  grease 
anyway).  And  to  hell  with  Holiday 
Inns.  .  , unless  they  advertise  in  73. 

And  may  the  great  sacred  eagle  of 
the  United  States  deposit  vast 
quantities  of  quano  on  Sy  Salkowitz 
for  writing  this  lame-brained  episode. 

CB  RADIO  MADE  TRUCK 
STRIKE  POSSIBLE 

Just  two  years  ago  such  a  strike 
would  have  been  impossible.  The  re* 
cent  massive  use  of  CB  to  foil  the 
police  radar  speed  traps  by  truckers 
gave  them  the  communications  which 
made  the  strike  work. 

Articles  have  appeared  in  the  news- 
papers  alf  around  the  country  on  the 
use  of  CB  radios  by  truckers  to  warn 
each  other  of  police  traps 
(smokey-the-bear  is  the  code).  CB 
radios  have  been  selling  like  pep  pills 
at  truck  stops  and,  since  there  is 
virtually  no  way  for  anyone  to  prove 
anything,  few  have  bothered  to  pay 
the  S20  for  the  CB  license.  Why 
should  they?  Once  they  get  the  CB 
ticket  they  come  under  the  rule  of  the 
FCC.  .  .if  they  don't  get  the  license  it 
is  up  to  the  FBI.  .  .  and  the  FBI 
record  for  tracking  down  illegal  mo- 
bile radios  is  zilch. 

About  the  only  serious  problem  the 
truckers  have  been  having  is  with  high 
powered  skip  stations  jamming  them 
out  for  local  communications.  If  the 
FCC  goes  ahead  with  the  224  MHz  CB 
band  this  should  solve  that  nicely  and 
open  a  relatively  interference' free 
band  for  organizing  illegaf  activities.  It 
will  also  be  a  God  send  for  crooks, 
who  have  been  struggling  to  use  11m, 
but  have  had  problems  with  skip 
interference, 

CLEANING  UPCB 

If  we  are  to  donate  a  segment  of 
our  220  MHz  band  to  our  good 
buddies  who  are  now  using  our  old  1 1 
meter  band,  perhaps  we  should  help 
them  a  bit  by  giving  them  a  hand  with 
the  enforcement  of  their  rules.  There 
is  no  reason  why  a  few  bad  eggs 
should  spoil  things  for  everyone, 
right? 


A  letter  from  W50JZ  explains  the 
details.  It  seems  that  there  are  two 
parts  of  the  Communications  Act  that 
are  being  fractured  by  these  over 
enthusiastic  pals  of  ours.  Those  who 
have  gone  to  the  expense  of  buying  a 
valid  CB  license  (S20)  and  proceed  to 
run  more  than  five  watts,  put  up  two 
big  antennas,  not  give  their  call  signs, 
talk  base  to  base,  use  foul  language, 
coordinate  illegal  activities  and  other 
such  rather  popular  CB  goings  on,  are 
in  violation  of  Section  301  and  the 
FCC  is  the  enforcer  of  the  rules. 

The  FCC  is  badly  understaffed,  so 
they  can  use  all  the  help  you  can  give 
them.  They'll  want  to  know  the  name, 
address,  call  sign  (FCC  issued),  dates 
and  times  of  violations  and  the  nature 
of  the  violations,  how  the  party  was 
identified,  and  any  other  pertinent 
facts.  This  information  should  be  sent 
to  the  Chief,  Safety  and  Special  Radio 
Services  Bureau,  2025  M  Street  NW, 
Washington  DC  20554,  Attention  Le- 
gal, Advisory  and  Enforcement 
Division,  Room  5202. 

CB'ers  who  do  not  have  FCC 
licenses  are  in  violation  of  Section  501 
of  the  Communications  Act  and  the 
responsibility  for  them  lies  with  the 
Department  of  Justice.  •  .that's  the 
FBI.  You'll  find  your  local  FBI  office 
listed  in  the  phone  book.  They  will 
want  to  know  the  name  and  address 
of  the  violator,  when  he  was  on  the 
air,  and  tape  recordings  or  whatever 
else  might  be  available.  They  will  also 
want  identification  from  you. 

So  there  is  one  answer  to  Fat 
Albert  down  the  block  —  call  the  FBI! 


MORE  TECHS  BUSTED 
The    FCC    vendetta   against   Techs 
and    Conditionals   continues    briskly, 
with  many  losing  their  licenses. 

One  Tech  recently  wrote  that  when 
he  appeared  for  the  FCC  exam,  per 
their  request,  they  said  that  all  they 
had  was  the  13  wpm  tape  and  told 
him  to  pick  out  five  characters  from 
it.  He  protested  that  he  couldn't  copy 
more  than  5  wpm,  but  they  went 
ahead  with  the  13  per  tape,  which 
threw  him  into  a  panic.  .  .and  he  got 
no  copy.  Then,  after  he  was 
thoroughfy  rattled,  they  found  their  5 
wpm  tape  and  ran  that  for  hirru  ,  .and 
flunked  him. 

It's  tough  enough  when  everything 
goes  right  to  pass  the  code  test.  True, 
our  Tech  reader  would  have  done  far 
better  to  bone  up  on  his  code  via  the 
73  6-wpm  practice  cassette.  .  . there's 
no  way  they  could  have  thrown  him 
then,  If  you  think  you  may  be  called 
up  for  retesting  you  could  do  worse 
than  get  one  of  these  tapes.  Better  get 
it  now  while  there  is  time  to  practice 
than  suddenly  get  the  word  from  The 
Man  that  Exam  time  is  Here! 


MORE  LOSSES  COMING 

One  of  the  more  cryptic  comments 
dropped  by  the  FCC  was  that  the  CB 
grab  for  220  MHz  and  the  emergency 
medical  try  for  450  MHz  were  only 
starters,  that  we  would  be  seeing 
several  more  even  more  serious  pushes 
to  get  our  ham  bands.  Remembering 
the  recent  utter  loss  of  virtually  all 
our  satellite  bands,  a  loss  which  will 
come  to  haunt  us  in  years  to  come, 
one  wonders  at  the  situation.  We  lost 
the  satellite  bands  because  we  did  not 
prepare  adequately  for  the  ITU  con- 
ference, They  did  not  have  to  be  lost 
and  ther  loss  could  have  been  prevent- 
ed. 

Yes,  I  know  these  are  things  that 
most  amateurs  don't  want  to  read 
about,  don't  want  to  think  about,  and 
don't  want  to  do  anything  about.  I 
can  see  the  situation,  and  /  don't 
know  what  to  do  about  it,  I  know  of 
no  way  to  get  the  League  to  do  these 
things  and  I  don't  see  anyone  else 
around  to  do  them, 

OTHER  RULE  CHANGES? 

The    repeater    rules    a    la    Docket 

18803  are  not  the  only  bones  of 
contention  between  amateurs  and  the 
FCC.  There  are  not  a  few  amateurs 
who  are  seriously  concerned  over  the 
new  third  party  regulations,  which  are 
over  restrictive  and  tend  to  inhibit  the 
public  services  that  amateurs  can  pro- 
vide* Where  such  restrictions  serve  a 
useful  purpose,  there  would  be  little 
objection  —  but  this  doesn't  seem  to 
be  the  case.  Perhaps  it  will  be  possible 
to  reopen  consideration  of  this  situa- 
tion and  work  toward  an  amendment 
of  the  third  party  regulations. 

What  other  rules  fit  into  this  cate- 
gory of  being  over-restrictive  to  no 
good  end? 

HATE  WAYNE  GREEN 
CRUISE  PLANS 

Plans  are  in  the  works  for  a  giant 
free  cruise  to  the  Bermuda  Triangle 
for  registered  haters  of  Wayne  Green. 
If  you  or  a  friend  think  you  qualify 
for  this  select  group  all  you  have  to  do 
is  write  ten  reasons  why  you  hate 
Green  and  send  them  to  73  Magazine, 
Hate  Contest  Department,  Peter- 
borough NH  03458,  and  wait  for  the 
decision  of  the  impartial  judge.  All 
entries  become  the  property  of  73 
Magazine. 

CANADIAN  OPERATION 

Why  leave  amateur  radio  behind 
when  you  go  to  visit  Canada?  Getting 
a  license  to  operate  there  is  a  snap. 
Send  a  tetter  for  an  application  to  the 
Department  of  Communication,  55 
St,  Clair  Avenue  East,  Toronto  290, 
Ontario,  Canada.  Don't  forget  to  give 
you  name,  call,  address,  and  class  of 
license.  You'll  get  your  forms  pronto. 


ADD  I  I      1Q~?A 
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INSTANT  SLOW  SCAN  PROGRAMS 

The  Slow  Scanner  has  a  problem 
with  flexibility.  Programs  can  be  made 
up  ahead  by  means  of  tape,  but  once 
made  it  is  difficult  to  ever  change 
them.  Some  amateurs  do  their  pro- 
gramming  "live"  by  panning  their 
camera  to  a  menu  board,  then  to 
themselves  for  a  frame  or  two  then  to 
some  photographs,  then  a  magic  mark- 
er sign* ,  ,etc.  This  keeps  a  person 
hopping,  and  it  gets  old  quickly. 


On  the  left  is  the  SEE  Slow  Scan  unit, 
complete  with  tape  recorder.  .  in  the  middle 
is  the  Signal  One, ,  .the  Robot  Slow  Scan 
monitor  on  the  right,  and  the  Venus  Slow 
Scan  monitor  is  on  top  of  the  Robot.  The 
result  is  that  incoming  pictures  can  be 
viewed  on  all  three  monitors  for  comparison. 

The  SEE  unit  camera  is  used  with  the 
slide  projector  and  the  Robot  camera  is  used 
for  menu  board  work  and  live  shots  of  the 
harried  operator.  The  Venus  camera  has  not 
arrived  as  yet 

One  way  to  get  programs  together 
is  via  35mm  slides  and  a  projector. 
While  color  slides  do  work  passably, 
better  results  are  obtained  with  black 
and  white  positive  slides.  These  can  be 
made  with  ordinary  black  and  white 
film  and  an  inexpensive  reversal  kit 
which  changes  the  resulting  negative 
into  a  positive.  The  slides  are  then 
mounted  normally. 

The  slide  projector  is  then  focused 
on  a  rear  projection  screen  and  the 
Slow  Scan  camera  merely  takes  the 
picture  of  the  screen,  I  use  a  small  9CP 
mirror  with  a  ground  glass  screen  built 
in,  made  by  Hudson  Photographic 
Industries  and  available  from  several 
mail  order  houses. 
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The  projector  is  at  the  left  .  .the  right 
angie  rear  projection  screen  is  in  the  middle 
and  the  camera  is  at  the  right.  This  is  right 
beside  the  operating  position  so  the  camera 
can  be  swung  around  for  live  shots  if  desired. 


By  keeping  the  projector  remote 
control  at  hand  I  can  show  each  slide 
as  many  times  as  band  conditions 
dictate.  Where  I  have  a  closed  circuit 
contact  I  show  each  one  once.  .  .on 
DX  I  may  give  them  three  or  four 
chances  at  it.  And  it  is  simple  to 
update  programs  just  by  rearranging 
the  slides. 

This  system  has  proven  to  be  first 
rate,  tt  is  vastly  superior  to  my  first 
scheme  of  taking  the  slow  scan  camera 
around  and  taping  pictures  here  and 
there.  The  35mm  camera  is  so  much 
more  portable  and  flexible  than  the 
Slow  Scan  camera  and  monitor 

BEWARE!! 

All  of  the  rip-offs  in  amateur  radio 
are  not  in  the  ads  in  the  other  ham 
magazines  -  some  may  arrive  by  mail. 
One  forwarded  by  K20AW  is  a  recent 
effort  to  part  you  from  your  cash  by 
one  A.  Vance  Williams,  Inc.,  of  North 
Carolina.  Williams  says  in  his  letter 
that  he  is  running  a  very  successful 
business  —  half  a  million  bux  last  year 
—  and  has  some  common  stock  for 
sale  at  S1  per  share.  The  letter  men- 
tions radio  amateurs  and  apparently  is 
being  sent  to  hams. 

Since  such  stock  has  to  be  regis- 
tered with  the  SEC,  and  there  are  all 
sorts  of  legal  problems  in  selling  it 
over  state  boundaries,  I  didn't  even 
have  to  note  the  lack  of  anything  but 
a  rubber  stamp  letterhead  and  several 
misspelled  words  to  develop  suspi- 
cions. The  Phone  Company  in 
Jacksonville  said  they  had  no  record 
of  a  Williams  Inc.,  or  even  a  Williams 
at  the  address  given,  I  forwarded  the 
stuff  to  the  Fraud  Division  of  the  Post 
Office, 

Reminds  me  of  a  gimmick  a  few 
years  back  where  amateurs  would  get 
a  letter  on  a  clipping  service  letterhead 
(appropriately  named,  I  thought)  say- 
ing that  they  had  a  clipping  on  hand 
from  a  national  publication  mention- 
ing the  amateur  and  that  it  would  be 
forwarded  for  a  small  service  fee.  And 
what  did  they  get  for  their  buck? 
Their  name  and  address  clipped  out  of 
the  Callbook  Magazine! 

OCEANUS  CALLS 

Ship  registry  forms  are  now  avail- 
able for  registering  any  craft  with 
Oceanus.  Your  Oceanus  amateur  radio 
call  may  then  be  used  aboard  that 
craft  outside  of  the  three  mile  limits 
of  any  land.  Any  ship  may  be  register- 
ed under  the  Oceanus  flag,  from  a  row 
boat  to  an  ocean  liner  to  an  airplane, 
and  this  registration  does  not  super- 
cede any  previous  registration,  nor 
does  it  call  for  the  display  of  the 
Oceanus  flag. 

Oceanus  call  letters  are  being  issued 
by  the  Chancellor  of  Communications 
of  Oceanus,  73  Magazine  Street, 
Peterborough    NH    03458.   They   are 


being  issued  in  order  starting  with 
01 AA.  A  copy  of  your  valid  amateur 
radio  license  together  with  a  state- 
ment  that  you  wish  Oceanus  citizen- 
ship and  that  it  is  not  to  supercede 
your  previous  citizenship  and  a  S5  fee 
made  out  to  Oceanus  will  bring  you 
your  amateur  license,  your  Oceanus 
cafl  letters,  your  Oceanus  passport, 
and  a  registration  form  for  a  ship  to 
fly  the  Oceanus  flag. 


OCEANUS  CALLS 

Ot  AB  Robert  K,  Vonier 

01  AC  Joseph  Sauerz apt 

01  AD  Charles  E.  Deckard 

01 AE  Michael  J,  Ei  sens  tot 

01 A F  Barbara  B.  Thompson 

01  AG  Noel  J.  Thompson 

OlAH  Carl  P.  Van  Court 

01AJ  Stan  Dunn 

01 AK  Raymond  T,  McKeever 

01 A L  Elaine  P.  McKeever 

01AM  Steve  Radgowski 

01  AN  William  C.  Spenn 

01A0  David  R  Reed 

01  AT  Jimmy  Powell 


W6ISV 

K8HNL 

WN4FAR 

WA8ARZ 

KH6ICQ 

KH6F0X 

K1RCD 

WA3PHQ 

W1WJR 

WATLUT 

WN2RM0 

WA50VD 

WB5GDL 

K5UHM 


HOTLINE  NEWS  NEEDED 

The  73  HOTLINE  will  publish  the 
last  minute  news  of  hamf  ests,  conven- 
tions, and  other  ham  events.  .  .if  you 
send  them  in.  Please  let  us  know  your 
plans  for  speakers,  exhibitors,  and 
other  important  aspects  of  your 
events.  The  HOTLINE  will  get  this 
news  to  the  readers  within  a  few 
days.  .  .as  a  matter  of  fact,  the  HOT- 
LINE  will  be  in  the  mail  within  a  few 
hours  of  the  last  minute  items  being 
received.  Deadline  for  news  is  the 
Wednesday  before  publication  and  the 
HOTLINE  will  come  out  every  other 
Friday  starting  April  5, 

Any  events  of  note  should  be  sent 
in,  preferably  with  photographs,  . . 
emergenciess  handled.  .  .repeater  up- 
dates.  .  FCC  petitions  en- 
tered. .  .DXpeditions    mounted. ■  .etc. 

GARNETS 

While  many  amateurs  have  had  no 
problem  carting  their  rigs  from 
country  to  country,  what  with  a 
minimum  of  customs  inspection  being 
the  norm  for  most  countries,  the 
peace  of  mind  of  knowing  that  even  if 
you  should  be  inspected  you  would 
get  through  quickly  and  without  cost 
is  worth  the  effort  in  getting  a  carnet 

A  carnet  will  cut  the  red  tape  when 
you  want  to  take  along  any  radio  or 
other  professional  equipment  when 
visiting  other  countries.  The  carnet 
system  is  used  by  salesmen  and 
engineers  for  taking  samples  and  other 
gear  from  country  to  country* 

The  carnet  is  issued  by  the  Inter- 
national Chamber  of  Commerce  and 
can  be  gotten  by  mail.  The  average 
cost  of  a  carnet  for  ham  gear  would  be 
about  $60.  Full  information  is  avail- 
able from  the  ICC,  1212  Avenue  of 
the  Americas  NYC  10036. 
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Caveat  Emptor? 


♦  .•_*.♦.♦.♦.♦.♦.♦_•.♦-♦.*. 


Price  -  $2  per  25  words  Tor  non  commercial 
ads,  S10  per  25  words  for  business  ventures  No 
display  ads  or  agency  discount  Include  your 
check  w*th  order 

Deadline  far  ads  js  lhe  1st  of  ihe  month  two 
months    prior     to    publication      For    example 
January   1st  is  The  deadline  for  (he  March  issue 
which  will  be  ma i ted  on  the  10th  of  February 

Type  copy  Phrase  and  punctuate,  exact fy  as 
you  wish  it  to  appear,  No  al  [capital  ads 

We  will  be  the  fudge  of  suitability  Of  ad&  Our 
responsibility  for  error*  a* tends  only  to  print 
ing  a  correct  ad  in  a  late*  issue 

For  St  extra  we  car)  maintain  a  reply  bo*  for 
you. 

We  cannot  check  into  each  advertiser,  so  Caveat 
Emptor 

DAYTON  HAMVENTIQN  expands  to 
three  days  April  26,  27,  28,  1974  at 
HARA  ARENA  and  Exhibition  Cer> 
ten  Brochures  mailed  March  15th, 
Write  for  information  if  you  have  not 
attended  the  last  two  years.  P.O.  Box 
44,  Dayton,  Ohio  45401.    ' 

FREE  CRYSTALS  with  the  purchase 
of  any  2rn  FM  radio.  Write  for  our 
deal  on  the  rig  of  your  choice.  Fac- 
tory-authorized dealers  for  Regency, 
Drake,  Kenwood,  Tempo,  Genave, 
Swan,  Clegg,  Ten -Tec,  Standard,  Mid- 
land, Hallicrafters,  Galaxy,  Sony, 
Hy  Gain,  CushCraft,  Mosley,  and 
Hustler  For  the  best  deal  around  on 
HF  or  VHF  gear,  see  us  first  or  see  us 
lastr  but  see  us  before  you  buy.  Write 
or  call  us  today  for  our  low  quote  and 
become  one  of  the  many  happy  and 
satisfied  customers  of  Hoosier  Elec- 
tronics, R.R.  25,  Box  403,  Terre 
Haute,  IN  47302.  812-894-2397. 

Cl-RTIS     FXECTR0DEV1CES     and 

Madison  Electronics  present  the  finest 
in  CW  devices:  EK420A  CMOS  De- 
luxe Keyer,  $139,95;  KM420  CW  Mes- 
sage Memory,  $299.95;  KB4200  Key- 
board Morse  Generator,  $499.95; 
Write  literature.  Brown  and  Vibroplex 
paddles.  All  prices  F.O.B.  Houston. 
Free  flyer;  Madison  Electronics,  1508 
Mc  Kinney,  Houston  TX  77002. 
713-224-2668;  Nite  713-497-5683. 

YAESU  FT101.  Excellent  condition, 
with  manual  and  Yaesu  desk  mike, 
$475,  Will  ship  or  deliver.  K-  J. 
Clatanoff  WA0YCC/1,  88  Farm  Lane, 
Portsmouth,  N  H  03801  . 
603-436-6675. 

ROCK     RIVER     RADIO    CLUB    of 

Dixon  IL  announces  their  8th  annual 
Hamfest  on  April  28,  at  the  Lee 
County  4-H  Fairgrounds,  one  mile 
east  of  the  junction  of  US  30  and  IL 
52,  \n  Amboy  IL.  Tickets  Si. 50  in 
advance,  $2  at  the  gate.  Talk -in  on 
.94. 


EQUIPMENT  FROM  73 

The  following  list  of  gear,  unless 
otherwise  noted,  consists  of  brand 
new  equipment  purchased  for  testing 
purposes  only.  Some  have  been  tested, 
some  remain  unopened  in  original 
cartons.  We  are  offering  this  gear  at  a 
considerable  discount  on  a  first-come- 
first-served  basis.  Please  send  Money 
Orders  or  Certified  Checks  only  to  73 
Magazine,  Peterborough  NH  03458. 
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THE  TR1  STATE  ARS  WILL  hold 
their  annual  hamfest  on  May  18, 
1974,  at  the  4-H  fairgrounds,  US.  41r 
three  miles  north  of  town.  Overnight 
camping,  auction,  flea  market,  door 
prizes  and  ladies  bingo.  For  informa- 
tion or  advance  registration  contact; 
Steve  WB9MDB,  5805  Berry  Lane, 
Evansville  IN  47710. 

GE    POCKETMATES    See    Oct    73 

issue.  Physically  complete,  less  bat- 
teries, not  checked  out,  Some  with  2 
frequencies,  some  with  tone  transmit: 
Supplied  with  schematics  and  cassette 
tape  on  servicing  unit.  Shipped  post- 
paid  and  insured,  $70  each,  F.J. 
Pritchett,  130  North  Oxalis  Drive, 
Orlando  FL  32807.  305  275  11 44, 

SELL  VHF  GIR;  For  list  send  SASE 
to  Ewell  D,  Pendergrass  WA5AER/5, 
Rt.  1,  Box  250F,  Apt.  4,  Fort  Smith 
AK  72901, 


HAMFEST!  Indiana's  friendliest  ana 
largest  Spring  Hamfest.  Wabash 
County  ARC'S  6th  Annual  Hamfest, 
May  19,  1974,  4-H  Fairgrounds,  rain 
or  shine.  Admission  still  only  SI  for 
advanced  tickets  (SI. 50  at  gate). 
Large  flea  market,  technical  sessions, 
bingo  for  XYL's,  free  overnight  camp- 
ing, plenty  of  parking.  Bonus  for 
car-pools  (4  or  more  adults  per  car). 
For  more  information  or  advanced 
tickets  write:  Jerry  Cievenger 
WA9ZHU,  Route  4,  Wabash  IN 
46992. 

GREATEST  of  them  all!  That's  the 
ARRL  1974  National  Convention, 
sponsored  by  Hudson  Amateur  Radio 
Council.  Remember  the  dates  —  July 
19,  20,  21  at  the  Waldorf-Astoria, 
New  York  City,  Three  days  of  ex- 
citing events!!  Wide  array  of  demon- 
strations, exhibits  and  forums  featur- 
ing latest  in  FM,  SSTV,  ATV,  RTTY, 
FAX,  Satellites,  Antenna  design.  Tran- 
sistors, Integrated  Circuits,  DX, 
MARS,  ARPSC  and  much  more. 
Something  to  do  every  exciting 
minute  for  YLs  &  XYLs  — Tours, 
New  York  sightseeing,  visits  to  popu- 
lar TV  shows,  Parties,  Fashion  Shows. 
Meet  the  ARRL  President,  Vice-presi- 
dents, and  all  16  Directors!  Famous- 
name  Speakers  at  Saturday  Night  Ban- 
quet! Everything  for  the  Non-Ham, 
New  Ham  and  Old  Timer.  For  Info, 
Contact:  ARRL  Convention,  303 
Tenafly  Road,  Englewood,  N.J. 
07631. 

KLM       AND       MADISON 

ELECTRONICS  present  the  finest  in 
VHF  antennas,  144-148MHz, 
7-elernent  to  16-element;  9-element, 
S31.95;  14-element,  $45.95;  16 -el- 
ement, S4995;  220  MHz; 
420450MHz,  14«lement,  S19.95; 
27-element,  S41.95.  Write  literature. 
All  prices  F.O.B,  Houston.  Free  flyer, 
Madison  Electronics,  1508  McKinney, 
Houston  TX  77002.  713  224-2668; 
Nite  713-497-5683. 

GENERAL  ELECTRIC:  SOW  TPL, 
2m,  2  frequency,  with  94,  manual, 
aces.,  $175.  Motorola  mocom  30  450 
MHz  with  PL,  $100.  TU532A  base 
mic  mint,  $20.  Heath  HW32  20m  SSB 
transceiver  $75,  HO-10  monitor 
scope,  $30,  Misc.  Motorola  and  GE 
control  heads  and  cables.  D. 
Benischek,  4185  Arch  Drive,  -  317, 
Studio  City,  CA  91406. 

FANTASTIC  VALUES:  Regency 
HR2-MS  like  new  $190,  Regency 
HR-6  good  condition  $150,  Lafayette 
HA-750  good  condition  S60,  Collins 
R-390A  bad  2  kHz  filter  $390,  R-391 
very  good  S500,  Galaxy  V  Mk2,  DCPS 
$250,  Polycomm  PC-6  very  good  $80. 
George  Misic,  37370  Windy  Hill  Drive, 
Solon  OH  44139.  216-831-4152. 

IIT-220's  -  2  frequency  2  watt  slinv 
line  carrier  squelch;  $350  —  6  fre- 
quency 2  watt  ME"  model  omni  with 
"PL"  ;  $600  -  both  units  with  Nicad 
battery  and  he! i flex  antenna,  Tom 
Williams  WB4NXQ,  204  Foxboro 
Drive,  Madison  TN  37115. 
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HIJ  Y-SELL  TRADE.  Write  for  month 
ly  mailer.  Give  name,  address,  ca 
letters.  Complete  stock  of  major 
brands,  new  and  reconditioned  equip- 
ment. Call  us  for  best  deals.  We  buy 
Collins,  Drake,  Swan,  etc.,  SSB  &  FIVL 
Associated  Radio,  8012  Conser,  Over- 
land  Park,  Kansas  66204, 
913-381^5901 

YAESU  FTDX560  transceiver 
w/rnike,  speaker,  cw  filter,  2  years  old 
w/  manual.  Flawlessly  immaculate, 
S687  new  -  asking  S437.  Jeff 
Goodman  WA1QLK,  15  Greenough 
Street,  Brookline  MA  02146. 
617-734  0661. 

MOTOROLA  PORTABLES  -  Expert 

repairs,  reasonable  prices,  fast  turn- 
around time.  More  details  and  flat  rate 
catalog  FREE,  Ideal  Services.  6663 
Industrial  Loop,  GreendaleWI  53129. 

VERY  INTERESTING!  Next  5  issues 
$1.  "The  Ham  Trader",  Sycamore,  IL 
601 78.  (Ask  about  our  "HAM  EQUIP* 
MENT  BUYERS  GUIDE"  covering 
Receivers,  transmitters,  transceivers, 
amplifiers    1945—74.    Indispensable! I 

FOR  SALE:  Heath  RX-1  re- 
ceiver/speaker -  $100;  Heath  HG-10B 
VFO  -  S35;  Heath  HD-10  keyer  - 
$20.  Walter  Brtggs  WA2MQF,  25  Jill 
Terrace,  Suceasunna,  NJ  07876* 

R-390A  -  MINT  -  Like  new  with 
SPARES  and  manual,  $450  (R-390A, 
excellent  condition,  checked  perfect, 
S350  w/TM).  Products,  P,  0.  Box  36r 
Sweet  Valley  PA  18656. 

MO  I!  LTH  I  E  AMATEUR  RADIO 
KLLB,  13th  Annual  Hamfest,  Wyman 
Park,  Sullivan  IL,  April  28,  1974. 
Indoor  —  Outdoor  market.  Ticket 
donation  SI  in  advance  -  SI  .50  at  the 
door.  For  information  write: 
M.A.R.K.  Inc.,  P.  O.  Box  327, 
Mattoon  I L  61938, 

PRINTED    CIRCUIT   TECHNIQUES 

FOR  THE  HOBBYIST.  Ferric  chlor* 
ide  "suspension  etching,"  cutting 
epoxy  glass,  screen  printing,  etc 
...BOOKLET  S2.  TRUMBULL'  833 
Balra  Dr.,  El  Cerrito  CA  94530. 

WANTED  HIGH  VOLTAGE  trans- 
former for  Collins  KIMS-t.  Jule 
Gordon  W8HBQ,  Box  G,  Moundsville 
WV  26041, 


FOR  SALE  TX-62  and  621  VFO, 
NC-300  (rack  mount)  2  meter  conv, 
speaker  and  relay,  $225,  New  4H4-c 
tubes,  S5  each.  K  1  ZK  R, 
203^935-5762, 

3-400/  LINEAR  w/power  supply, 
similar     description     September 

1969,73,  SI 50;  Pictures  available  for 
SASE.  4-400A,  5vct,  30A  filament 
transformer,  $30.  Shipping  charges 
extra,  Want  cabinet  similar  DX100, 
Apaehie,  Mohawk,  Bill  Taylor,  P.O. 
Box  485,  Bettsville  OH  44815. 

ROCHESTER  N  Y  -  The  largest  Ham- 
fest in  the  northeast  on  May  17  and 
18.  Get  your  name  on  the  mailing  list. 
Write:  WNY  Hamfest,  Box  1388, 
Rochester,  NY  14603. 

MOBILE  1GMTION  shielding  gives 
more  range,  no  noise.  Everything 
from  economical  suppression  kits  to 

custom  shielding.  Literature,  Estes 
Engineering,  543-A  West  184th  St., 
Gardena  CA  90248. 

SWAN  240  with  dc  power  supply  and 
TCU  power  supply,  vertical  10-80 
antenna,     complete     station     S275. 

W5PBO,  405-634-2513. 

FOR  SALE:   432  HANDIE  TALKIE 

SR-C  432  2  watt  6  channel  with  case 
$270.  2m  Handie  Talkie  SRC  145B  2 
watt  5  channel  with  case  all  new 
$230..  Joe  Gibson,  P.  O.  Box  442, 
WaWngford  CN  06492. 

RTTY  PICTURE  PERK  TAPES  error- 
free,  11/16  inch  CHAD  type, 
hundreds  available.  lOd  stamp  for 
catalog,  Joe  Dickens,  601  South 
Dodson  Avenue,  Urbana  IL  61801. 

HOMKBREWKRS:  Stamp  brings  list 
of  high  quality  electronic  com- 
ponents. AM  at  very  low  prices,  and  all 
POSTPAID.  CPO  Surplus,  Box  189, 
Braintree  MA  02184. 

FRIEDEN   FLEXOWRITIvRS   -  one 

for  $45,  one  for  $75.  Oscilloscope  - 
$75.  Much  other  equipment  for  sale 
or  trade.  SASE  for  list  Jim  Einoif, 
1218W.  Ionia,  Lansing  Ml  48915. 

ANTIQUE  RADIO  BUFFS.  Do  you 

need  a  schematic  for  your  radio?  For 
information  send  SASE  showing  make 
and  model  number.  Joseph  C. 
Crockett  K3KUL,  762  S.  Gulph  Road, 
King  of  Prussia  PA  19406. 


OSL    CONTEST 


NEW  $220,  never  assembled  fiberglass 
3  element  quad  10-15-20.  Pick  up, 
will  not  ship,  $140,  A.  S.  Coverdale 
K2TSB,  39  Vivian  Court,  Lakewood 
NJ  08701  201  892  7075. 

FAX  PAPER:  For  Desk-Fax,  new  (not 
surplus),  precut  (not  rolls),  $15  per 
thousand  sheets,  postpaid  worldwide. 
Bill  Johnston,  1808  Pomona,  Las 
Cruces,  New  Mexico  88001. 

WANTED  51SL  serial  above  =500, 
excellent  condition  with  manual,  box- 
ed, delivered  to  airline.  State  serial 
and  condition,  Arthur  S.  Cohen,  Risco 
No,  437,  Mexico  20.,  D.F,  Mexico 
XE1LL. 

TRADE  Gonsett  2m  sidewinder  with 
ac  supply,  in  perfect  condition,  for  a 
miniature  tv  set,  same  condition.  Bob 
Montgomery  WA9CDG,  1345  Stanley 
Street,  Stevens  Point  WL 

WANT  -  data  and  parts  for  "ACME" 
facsimile  machine  Model  FNP-IS. 
Edward  L.  Radtke  WA4BGE,  1602 
Woodluck  Avenue,  Louisville  KY 
40205. 

HT-37,  SSB.  CW.  AM.  Excellent  con- 
dition, new  finals  -  $150.  Trade  for 
Drake  2B.  Jim  Gysan  W1VYB, 
617  922  3850. 

SWAN  500CX  with  117-xc  power 
supply,  $535.  Includes  shipping. 
KL7HOQ,  Box  6,  Talkeetna,  AK 
99676. 

TECH  MANUALS  -  $6.50  each: 
R  220/U  R  R  ,  R-274/FRR, 
R-390/URR,  URM-25D,  URM-32, 
TT-63A/FGC,  CV^591A/URR, 
TS-382D/U,  TV-2/U,  BC-779B, 
TS  497B/URR,  TS-413A/U, 
SP-6QQJX,  TS-34A/AP,  W3IHD,  7218 
Roanne  Drive,  Washington  DC  2002 L 

IIKATHKIT  SB  100  TRANSCEIVER. 

HP-23  ac  power  supply  and  SB-600 
speaker.  All  with  manuals  and  in 
perfect  physical  and  operating  condi 
tion,  8300.  Will  ship  or  deliver. 
Willard  Revaz  W1MBX,  21  Nancy  Mae 
Avenue,  Prospect  CN  06712. 
203-758-5858. 

DIGITAL/ANALOG  PLANS  for 
home  and  lab!!!  Scope  Multiplexor, 
Instrumentation  Amplifier,  Solderless 
Prototyping,  etc.  For  free  catalog 
write  MP  Publishing,  Box  378-H, 
Belmont  MA  02178. 


This  month's  QSL  Contest  Winner 
is  Lawrence  E,  Skibicki  WA2FQH,  of 
Hollis,  New  York,  His  card,  called 
"Homage  To  An  Angle,"  shows  the 
intrinsially  simply  beauty  of  the 
triangle,  thought  by  many  who  judge 
such  things  to  be  the  most  beautiful 
angle  in  the  world.  Though  not  per- 
fect in  degree,  you  must  admit  that  it 
does  have  something. 

Enter  your  card  in  our  contest  and 
win  a  1-year  subscription  to  73.  Send 
all  entries  to  73  Magazine, 
Peterborough  NH  03458. 


108 


"71    AJ1  Afl  A  ~7\  MJT 


SUPEft 


Standard 

COMMUNICATIONS  CORP. 


Cas/?  0^7/)/ 


Standard  146a 

SRC146A 289.00 

SRCSA 38.00 

Rubber  Ant 6.00 

Case     10.00 

Eveready  Mi  Cads.  .  25.00 
6Xtra  Xtals 30.00 

"398tO<L. 


GTX-2 

ALL  XTALS 
SUPPLIED 


$269 


HR-2B 


6   XTRA  XTALS 


$229 


WRITE  TODAY  FOR  OUR  FREE  CATALOG 


WE  STOCK: 

A/S,  GEN  A  VE,  NEWTRON/CS,  MOSLEY,  HyGA/N,  REGENCY,  STANDARD, 
VENUS,  CLEGG,  BOMAR  CRYSTALS,  SBE,  TPL,  Cush  Craft,  AM  PHENOL, 
B ELD EN,  ASTATIC,  TURNER  &  much,  much  more  ! 


i 


491  Riverside,  Medford,  Mass.  02155 

(617-396-5550) 
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iGef  on  the 


The  Full  FM  Line 
is  I  n  Stock  at .  . . 
HAMTRONICS 


•Jf  SAVE  GAS  - 


CUSH-CRAFT 
•  STANDARD 
• CLEGG 
•  ANT.  SPECIALISTS 
•  REGENCY 
•  DYCOMM 
•  DRAKE 
•  HY-GAIN 
•  GALAXY 


Just  call  the  . 


WHEELER  DEALER 


BUYVIAU.P.S.- 
NO  CHARGE  TO  YOU 


■)(■  We  trade  any  kind 
of  Electronic  Gear. 


^fc  The  Largest  Stock  of  New  and 
Used  Ham  Gear  on  the  East  Coast. 


SONAR 
•  MOSLEY 
•  MIDLAND 
•  BIRD 
•  I  COM 
•  YAESU 

•  TEMPO 
•  KLM 
•  SWAN 


//**  7/  beat  any  deal  an v where! 
(215)  357-1400/(215)  757-5300 


■}£■  Use  your  Mastered  a  rge, 

Bank  Americard, 

P.N.B., 

Swan, 

etc. 


Look  for  us  at  Dayton 


and  many  more. 


■  ADIVISIuNO^REVOSEE^aROf^ 

4033  BROWNSVILLE  ROAD,  TREVOSE,  PA.  19047  ^J 
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RGS  ELECTRONICS  First  Annual 

10% 


»J» 


r* 


IL  FOLLV  SAL 


7400  ! 

5  .25 

7440 

.25 

7496 

1.00 

7401 

.25 

7442 

1.10 

74107 

.60 

7402 

.25 

7446 

1.45 

74121 

.60 

7403 

.25 

7447 

1.45 

74122 

.60 

7404 

.30 

7448 

1.45 

74123 

1.10 

7405 

.30 

7450 

.25 

74125 

,65 

7406 

.50 

7451 

25 

74126 

.65 

7407 

.50 

7453 

.25 

74141 

1.25 

7408 

.30 

7454 

.25 

74151 

1.10 

7409 

.30 

7473 

.50 

74153 

1.40 

7410 

.25 

7474 

.50 

74154 

1.70 

7411 

.30 

7475 

T.00 

74157 

1.40 

7413 

.90 

7476 

.65 

74164 

2.00 

7416 

.50 

7483 

1.25 

74165 

2.00 

7417 

.50 

7486 

.50 

74166 

2.00 

7420 

.25 

7489 

3.25 

74181 

4.50 

7430 

.25 

7490 

1.00 

74192 

1.75 

7432 

.30 

7492 

1.00 

74193 

1.50 

7437 

.50 

7493 

1.00 

74195 

1.15 

7438 

.50 

7495 

1.00 

74200 

9.00 

MINI  DIP  OP  AMPS 

LM301    S  .45     LM709    S  .25 

5558      $1.00      LM307    S  .45 


LM748    S  .40 
LM741     $  .45 


7  SEGMENT  DISPLAYS 
MAN  3  com.  cat.,  .125  in.  high     S2.00  4  S600 
MAN  4  com.  cat.,  2  in.  high.        S2.75  4/S8.00 
MISSING  SEGMENT/NO  DECIMAL  POINT 

(take  your  chances;  no  choice) 
MAN  3    $  .25  MAN  4     $  .50 


DISCRETE  RED  LEDS      1-9  10+ 

MV10TO-18  $.25  .20 

MV50tiny  .35  .30 

MV5024  diffused  .35  .30 

bright  red  lens  .50 

clear  lens,  fisheye  .50 

DISCRETE  COLORED  LEDS 

MV1  amber  .50 

MV5020  type,  amber  .50 

MV50  type,  amber  .50 

MV2  TO- 18  green  .75  .70 

MV5222  green  1.00 

MV5322  yellow  2.00 


JUNCTION  FETs,  TQ-18 case 


NCHANNEL: 

NJF10 

NJF 1 1 

NJF12 

NJF13 

NJF14 

P-CHANNEL: 

PJF11 

PJF14 


SIMILAR  TO: 

2N4416,  MPF102 

2N4091-93 

2N4338-41 

2N3089 

2N4221-22 

2  N  3382-8  6 

2N2608 

All  FETs  come  with 


3/$  1.00 

4/S1.00 
4/S1.00 
3/S1.00 
4/S1.00 

4 /SI. 00 
4/S1.00 
data  sheets. 


TRANSISTORS 

NPN  TO  18  general  purpose 
silicon  '    .15 

10  or  more,  .10 

PNP  TO  18  general  purpose 


silicon 

.15 

10  or  more, 

.10 

2N2222  (NPN)  TO-18 

.25 

10  or  more, 

.20 

2N2907  (PNP)  TO-18 

.25 

10  or  more. 

.20 

UNTESTED  DTL 

All  marked  units,  dual  in-line 
packages.  20/S1.00 


OFF 

Everything  on 
this  page  - 
this  month 
only  !!!!!! 

Discount  does 
NOT  apply  to 
orders  NOT 
postmarked 

in  April  !?!!!! 


WIRE  WRAP  SOCKETS 

14  pin 
16  pin 
24  pin 
28  pin 
4Q  pin 

wire-wrap  socket  pins 
100  or  more, 


$ 


.50 

.60 

1-25 

1.35 

1.80 

J)5 

.04 


LEDS 

LED    10R-Pack   of   10  discrete  red  fens 

LEDs,  various  MV5020-series  types.     $1.50 

LED   10C  -  Pack  of  10  discrete  clear  lens 

LEDs,  various  MV5020-senes  types,  St. 50 

Application  note  included. 


RECTIFIERS*  DIODES 

lamp  50PIV  silicon  rectifier  $  .10 

3amp  400PIV  silicon  rectifier  .25 

FB50  la  50PIV  bridge  rect.  .60 
40429  triac  4amp  2Q0PIV,  brand  new    1.00 

1-99  100+ 

1N914  equivalent               -«  ^ 


ea. 


MEMORIES 

MM  1101      256-bit  static  RAM  $2.25 

MM5260     1024  bit  dynamic  RAM  8.00 
2102      1024  bit  static  RAM 

NMQS+5v.  supply  16.50 


READER  FEEDBACK  -  -  -  What  do  YOU  WANT? 

We  are  interested  in  finding  out  what  you,  our  customers,  want  to 
buy.  Hopefully  we  can  then  satisfy  you  and  make  lots  of  money 
at  the  same  time,  and  we'll  all  be  happy!  In  order  to  achieve  this 
universal  satisfaction,  we  would  appreciate  it  if  you  would  take 
the  time  to  answer  the  following  questions  when  you  write  to 
order  parts  or  request  a  flyer: 

1.  What  kit  would  you  like  to  see  us  offer,  and  at  what  price 
range  (in  even  tens  of  dollars)? 

2.  What  improvements  (other  than  lowered  prices!)  would  you 

like  to  see  us  make? 

Thanks  much  for  taking  this  trouble. 


RGS  ELECTRONICS    (408)   247-0158 
3650  Charles  St.,  Suite  K,  Santa  Clara,  CA  95050 


We  sell  many  ICs  and  components  not  listed  in  this  ad.  Send  a  stamp  for  our  free 
flyer.  TERMS  OF  SALE:  All  orders  prepaid;  we  pay  postage.  $1.00  handling  charge 
on  orders  under  $10.00.  California  residents  add  5%  sales  tax.  Please  include  name, 
address  and  zip  code  on  all  orders  and  flyer  requests. 


APRIL  1974 


Mi 


NEW  SV-700UC  Shibaden  Video  Tape 
Recorders  -  -  NEW,  as  is  -  -  while  the 
supply  lasts . .  .only  $400  each! 

NEW  Bell  and  Howell  (Shibaden) 
Model  2965  record-only  video  tape 
recorder  with  viewfinder  and  zoom 
lens .  .  .NEW,  as  is . .  .only  $400  each! 

Another  Special!  Bell  &  Howell  ac 
adapter  which  supplies  12  vdc  for  the 
portable  video  recorder,  normally  $69 
each  . ,  .Special,  while  they  last,  $25! 


Need  a    Vidicon?  New  type  HS-200 
(7038)  grade  A  vidicons .  .  .$35  each! 

NOTE: 

There  are  only  a  few  of  these  units 

left,  so  phone  in  your  order  today  and 

make  sure  you  don't  miss  out  on  this 

fantastic  bargain.  See  previous  ads  in 

73  for  more  details  on  these  units  or 

call  for  more  information: 

Henry  Ruh  (313)  449-4367 
Noon  til  6,  Tuesthru  Sat. 


COMMUNICATIONS  UNLIMITED 

9519  MAIN  STREET  P.O.  BOX  463 
WHITMORE  LAKE,  MICHIGAN  48189 

(313)  449-4367 
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r 


arm 


rf^fc 


v&f 


rfR^ 


7#W  ^u^ 


__  1A8  MHz  2 


Meter  Mobile 


#  12  Channel  Capability 
'  All  Solid  State 

0  0.35mv  at  20db  Receiver  Sensitivity 
0  100db  at  25  KC  Selectivity 

*  Reversible  Control  Panel 


0  A.C.  Power  Supply  Available 

$75.00  worth  of  crystals  FREE  with  each  order  . .  . 

t  for  further  information  call  or  write: 


Wc 


CUM  COMMUNICATIONS  &  ELECTRONICS,  INC 


28710  Can  wood  St. 
Agoura,  CA  91301 
(213)  889-6666 


2837  North  24th  St. 
Phoenix,  AZ  85008 
(602)  955-4570 


BankAmericard 


A  DO  J  I       1  Q~7/1 
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ANOTHER  SELECTRONIC  SPECIAL 
The  R648/ARR  41  Receiver 

Can  be  best  described  as  a  mini  version  of  the 
R390A  rect  and  has  most  of  the  key  features  of 
the  390A, 


1          t 

>.  i3    1 

*    •  ■- 

Hfe  ■ 

j-            mP^™" 

A  '  j 

■^f 

Digital  readout  500  kHz  to  24.999  MHz 

1.4  kHz  to  6  kHz  mechanical  filters 

500  kHz  to  if,  Double  conversion 

Xtal  calibrator,  500  ohm  output 

17  tubes 

8"  x  17"  x  12"  -  Weight:  34  pounds 

Receiver  has  been  tested,  overhauled,  and  guar- 
anteed. Excellent  condition   Price:  $175.00 


R  508  VHP  RECEIVER 

118-148  MHz,  part  of  ARC-60  aircraft  radio 
set.  Front  panel  tuning  118*148  MHz,  light- 
weight, compact,  5"  x  6"  x  12",  28  VDC  input, 
250V,  50mA,  dynamotor. 

Price:  $14.95 


HELIPOT  DIGITAL 

Turns  counting  digital  dial  model  201   3  digit 
direct  reading  w/10  turn  5k/5%  pot. 

Price:  $2.50  each,  5/S10 


R.F.  AMPLIFIERS 
TUNES  50  to  100  mhz  -  COMPACT  ALL 
ALUM  CASE  12"  x  15"  x  6%"  WITH  SK  600 
EIMAC  SOCKET.  1  LARGE  AIR  VARIABLE 
CAP.  -  2  SMALL  AIR  VARIABLE  TRIM- 
MERS -  TEFLON  MOUNTED  ROTARY  IN- 
DUCTOR -  GOOD  FOR  LINEAR  AMPLI- 
FIER -  CAN  USE  EITHER  4  CX150A  or  4 
CX250  -  LESS  TUBE,  PRICE:  .  .  ,  .$14.95  ea. 
WITH   4    X150A,  PRICE: .$19.95  ea. 


ADJUSTABLE  PRINTED  CARD  BOX 

F  or  Rack  Mount 
5"     to    7/a*  16    slides   and   sockets        includes 

30  double  contact  position  edge  connector  type 

Price:    $9,95  ea. 


MODERN  ALUMINUM  BENCH  RACK  CABINET 
11 W    H    x    18"    D  *    19"  W    8  '  panel  openings 
w/rubber  feet  and  disappearing  handle, 

Ll  Blue  Price:    $7.95  ea. 


DIGITAL  READOUTS  SETS 

Make  your  own  counter,  frequency  meter, 
digital  voltmeter,  readouts,  etc.  Includes  6-B 
5031  mixes  w/sockets  (6"  character  height),  1 
transformer,  1  p/s  board  with  socket. 

Price:  $12.95,  2/$20. 00 


Small  B-5031  nixies  no  board  w/socket  4/$5,00 


ANOTHER  SPECIAL 
LARGE  ALPHA  NUMERIC  READOUTS 

Two  B7971  tubes  in  sockets,  driver  transistors 
and  components  all  on  one  board  —  can  be  used 
for  clocks,  counters,  numerous  other  uses.  .  .  . 

Price;  $2.00  a  board,  3/$5.00 


Coaxial    relays,    single    pole 

available  in  Type  N. 


-    double   throw, 
Price:  $4.95  each 


Triad  transformers   F-21A   115  Volts  60  cycles 
6.3  VCTat  10  Amps- 
Price:  $4.95. 


Lighted  switches  2  pdt  push  pole  panel  mount 
5/8"  hold. 

Price:  $1.00  each,  6/S5.00 


Transmitter,  1  10  W  FM,  406-420  Mc,  Rack  mount,  with 
power  supply. 

Price:  $150.00 


- 


We  have  a   few   receivers  with   AC   power  supply 


installed. 


Price:  $  199.50 


Quality   precision  polished  plate  glass  2.200"  by 
9.540"  by  .250". 

Price:  4  pc/$1,00,  25  pc/$5.00 


MODULE  TYPE  P/S 
AC  irput  95-1  25  VAC-60Hz-1 00  watts 


+12VDCa 

*o  /  O/^ 

-12VDC3 

3A 

-    6VDC3 

.375A 

Regulation  1%.  Front  panel  adj.-H0%.5  1/8"  x 
7  3/8"  x  7" 

Price:  $14.95,  2/S25.00 


ALL  PRICES  ARE  F.O.B,  OUR  WAREHOUSE,  PHILADELPHIA,  PA.  ALL  MERCHANDISE  DE 
SCRIBED  ACCURATELY  TO  THE  BEST  OF  OUR  KNOWLEDGE  YOUR  PURCHASE  MONEY  RE 
FUNDED  IF  NOT  SATISFIED.  TERMS  ARE  CASH.  MIN.  ORDER  S5.00.  ALL  MERCHANDISE 
SUBJECT  TO  PRIOR  SALE-  RFE  -  REMOVED  FROM  EQUIPMENT. 


$£££Gr#0A//CS 


1206  South  Napa  Street 

Philadelphia,  PA  19146 
215-468-7891       215-468-4645 
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HANI  FIN  ELECTRONICS  CO.  1666  KINSEY  ST,  PHILA,  PA  19124 


?K78 
2N7&A 

2N101 

2H155 
2N1&7A 

2K1&9 
2H169A 

2H173 
2H17* 

?N17*A 

2N176 

2H178 
2N21* 

2N235* 
aN235B 

?N236A 

?n?36b 

2N25GA 
2N251A 

2N255 

2N255A 

2N336 

2N256A 

2N257 
?N?68 


2N277 
2N27b 
2N205A 
2N285B 

2N29& 
2N297 
2N297A 

2N301 
2N301A 

2«307 

2N307A 

2N316 

2H333* 

2N335 

2N350A 

2N35U 

2N375 

2N376A 

2K392 

2K396A 

2N399 

2n5oo 

2N401 
2NW 
2H40^A 
2N4l8 

2N*U9 

2Ni|20 

2N^20A 

2N^1 

2N442 

2N^^3 

2NA56A 

2N456B 

2NiS7A 

2NJI57B 

2N*58A 

2N*58B 

211*159 

2N^99A 
2N506 

2H55J* 
2N555 
PM561 

2N589 

2N5< 
2N5" 

2N599 
2N6O0 

2K6l6 

2K627 
2N628 
2N629 
2N630 

2H637 

2N637A 

2N637B 

2H638 


1.15 
1.25 

10.00 
1.10 

3.05 

1.10 
l.J»5 

2.75 

2.95 

3.10 

1.60 

-90 

-75 

.90 
1.00 
1.20 
1.25 

1.40 
1.30 

1.35 

•  90 

-90 

.80 

.90 

1.20 

2.50 

2.60 

1.90 

2-30 

2.40 

2.5O 

1-15 

1.20 

1.05 
1.90 

.85 
1.35 
1.05 

.85 

1-35 

1.20 

1.35 
2.60 

1.30 

1-55 

.50 

1.80 

1.75 
1.20 

.30 

.39 

3.30 

1.30 

1.60 

1.75 
1.60 
1.70 
I.90 
1-30 
1.50 
1.60 
1.80 
2.10 
2.25 
3-05 
2.95 
.39 


£ 


2^60 

2.25 

1.00 

.So 

2.65 

2.75 
2.15 

2.65 

.75 
.35 
1.80 
2.75 
3,85 
U 


1 


2N638A 

2n638b 

2M639 

2M639A 

2N639B 

2H663 
2H665 
2N669 

2H677 

2N677A 

2K677B 

2N677C 

2M678 

2n678a 

2H670B 

2N678C 

2H697 

2N706 

2N918 

2N95& 
2K963 

2N987 
2H1007 


l: 


1.90 

3.% 
2-10 

.85 
10 

.90 
2.95 
1.05 
2*20 
2.60 

4.75 

5.95 
2.65 

3.05 

5-50 
11  -OO 

.35 

P 

.60 

.45 

.55 

1.20 

1.10 


2K1016E  36.00 
2H1021  2.20 
2H1021A  2.25 
2N1022  2.65 
2N1022A  2.70 
2M1044-2  3*00 


2H1073 
2N1073A 

2N1073B 

2N1132 
2H1136 

2N1136A 

2N1136B 

2N1137 

2NH37A 

2N1137B 

2N1159 
2N1160 
2N1168 
2N1204 
2K1227 
2N1291 
2K1293 
2N1295 
2N1297 
2N1301 
2N1302 

2N1303 
2N1304 

2N1305 

2N1306 
2N1307 
2IQ308 
2N1309 

2N1358 
2N1359 

2N1360 
2N1361 
2N1362 

2N136' 

2N136^ 

2NI365 

?Klfi78 

2N1487 

2N1488 

2N1489 
2K1490 
2Nl<*9*l 
2N1495 

2N15H 
2HI512 

2N1513 
2N151« 

2N1529 
2H1529A 
2H1530 
2K1530A 

2N1531 
2H1531A 

2N1532 
2N1532A 

2K1533 


1-95 
2-90 

3.65 

1.40 

1.75 
2.35 

3.30 
2.10 
2-90 
4,20 
1.90 
2.22 

1,05 
1.20 
1.15 

2.95 
4.§5 

6,60 
7.70 
1.75 

.29 
-33 
.36 

\ll 

:S 


,72 
.8 


5 

5 


2, 
1. 
1* 

1.90 
2.65 

2.85 

9*90 

10.  io 

.Bo 

3-30 

3.60 

5-40 

6.00 

i.60 

2.40 

11,25 

10.25 

12.25 

1**75 

1.32 

1.44 

1.45 
I.65 
2.10 
2.30 
2.85 

3.05 

4.10 


2K1534 

2H1534A 

2H1535 

2M1535* 

2N1536 

2H153&A 

2H1537 

2N1537A 

2N1538 

2N1539 

2K1539A 

2H15J*0 

2N1540A 

2N1541 

2H1541A 

2N1542 

2N1542A 

2N1543 
2N1544 

2N1^44A 

2H1545 

2K1545& 

2K1546 
2N1546A 

2N1547 
2N1547A 

2N154& 
2K1605 
2N1613 

2N1639 

2N1702 

2N1703 
2N1770 
2N1770A 

2N1771 
2K1771A 
2H1772 
2N1772A 

2W1773 

2N1773A 

2N1774 

2N1774A 

2^1775 

2N1775A 

2N1776 

2N1776A 

2N1777 

2U1777A 

2N177« 

2N1905 
2N1906 

2N1971 
2H1960 

2N1981 

2H1992 

2N2061 

2W2061A 

2N2062 

2M2062A 

2N2063 

2N2063A 

2N2064 

2N2064A 

2N2065 

2N?06^A 

2N2066 

2H2066A 

2N2075 
2N2076 
2N2077 
2N2078 

2M2079 
2N2060 
2N2061 
2H2082 
2N2147 
2N2148 
2M2305 
2N2375 
2N2490 
2N2491 
2N2492 

2N2613 
2N2619 


".40 


I 


1.15 
1-55 
1.4o 

1-65 
I.45 
1.75 
3.20 

3.5Q 
3.75 

1.15 
1.65 
1.30 

1.75 

1.55 
1.90 

1.95 
2.40 

2.90 

1.35 
1.4  ) 
1.4? 

i.^5 
1-95 

2.30 

2.25 

2 

4 
.52 
,80 

31 

3,65 
3-90 

2,25 

2.45 

2.35 

2.75 
2.45 

3.05 
2.95 
4.05 

.20 

>95 
4,90 

5*80 

5^50 

6-50 

6.70 

7.20 

7.55 

3-30 

5.20 

9-30 

.30 

.05 

4.00 

.52 

.56 

-56 

-71 

1.05 
1.09 
1,09 

1.12 
1.21 

1.46 
1.46 
1.52 
4.25 
2.93 
2.33 
2.10 
5^90 
4.15 

2-55 
1.95 
1.58 
1.18 
4-90 
,68 
1-93 
2.15 
3.30 

.56 
9,60 


I 


Send  for  list  of  Diodes  &  Rectifiers 


SANKEN      HYBRID    VOLTAGE    REGULATORS 


typ* 


SI-3120E 

S1-3150E 

S1-3240E 
S I-3554 M 


Output 
Voltage 


TO-3  CASE  V  kv^ 


Output 
Current 


12V 

15V 

24  V 

5V 


1A 
1A 
1A 

3A 


Input 
Voltage 


16-35 

19-35 

28-50 

9-20 


1* 

a 

5* 


1* 
If 

1% 

1* 


Price 


2N2711 
2K2712 
2N2869/ 

301 
2N2870/ 

301A 
2N2904A 

2K2905* 

2N2923 

2N2924 

2N2925 

rN29?6 

2N2947 
2K2Q48 

2N2951 
2H3015 
2N3053 

2N3055 
2N3226 

2N3262 

2N3391 

2H3392 

2H3393 

2N3394 

2K3395 
2K339& 
2M3397 
2N3398 
2N3441 

2N3442 
2N3667 
2N3703 
2M3707 
2N3708 

2N3709 
2N3710 

2W3713 

2N371/l 
2H3715 
2ti37l6 

2N3721 
2N3766 

2K3767 

2N3771 
2N3772 

2N3773 
2K3878 
2N39O0 
2N3904 

2N^037 
2N4o5l 
2N4111 
2N4112 

2N4113 
2N4114 

2N4124 
2N4234 

?N4?35 
2N4314 
2N4347 

2N4348 
2N4910 
2N4911 
2N4912 
2N4913 
2N4913J 

2N4915 
2N5061 

2N5067 
2N5068 
2M506? 

2115598 

2N560? 
2N5604 

2N5606 

2N5&08 
2N5610 
2H5612 
2N5^22 
2N5624 

2K5&26 
2H5&23 

2K&632 
2N5633 
«5634 


m 


-34 

-32 

1.45 

2.57 
-90 
.95 

.28 
.22 

17.25 

15.50 

3-30 

.58 

■  50 

1,30 
10.45 

5-90 

.29 

-23 

.23 

-2: 

.22 
.22 

1*95 

3.65 

2.40 

-32 
.26 
.26 
.27 
-29 
1.60 

1.65 

1.70 

2.25 
.30 

1-35 
1.50 
3-40 
3  -  40 
5.40 

1.65 
.28 

.35 

.74 
9.00 
4.40 
5-10 
6.50 
6.75 

•  23 
1.32 
1.5^ 

-65 
2.37 
3*30 

1.05 
.fi8 

1.05 
1-35 
1.45 

1.55 

.95 

1.10 

1.30 

1.65 
4-50 
4-50 
5-60 
4,60 
5.60 
6.40 
7-50 
6.30 
7.50 
8.90 
9.95 

-05 
5-05 


I 


WESTON 


Schlumberger 


MODEL  1 250 

FREQUENCY 

COUNTER 


1.  Frequency  Cavarig*:  5Hi  to  32  MHz 
S.  R»r>9«       9999  9  Hi  (TO  KHr)  tOsecond  gale 
99999  Hi  (100  KHii  1  second  gate 
9999  9  KKi  HO  MHz )  1 0  millisecond  gste 
25000  KHz  125  MHz)  1  millisecond  gate 
3.  Accuracy       ;  1  courtl   -  Mme  base  stability 

4  Tim*  Bih  SUbUily        •  10  ppm '  10  C  10  -sO  C 

r*f  lemp  of  25  "C  ahe* 
30  m  mutes  %  ppm  t  monih 

5.  OperellngTsmperature:  10-40'C 

8,  liipuMmp«d*nc»:     t  megohm  shun  red  by  30  pF 


7.  Input  Santitivlty 


250mVRMS{iOOmV 
between  to  MHz  and  32  MHz) 
I  Max  50V  RMS  m  DC 


t.  PQ*mr  Required ;     1 J5V 0f  230V.  50 or 60 Hz 

(apptox  to  watts) 

9.SH*.    rwx3-H*7r  D 
10,  Wtlgnt      4ibs 

Brand  new  in  factory  cartons 

SPECIAL  $235, 


00 


L&D.'S 


RED  HIOH  DOME        10-^OKA   @  2V 

-35   ca+    -   10  for   $3,00 

RED  M1NIATUKE  *(-10MA  @  2V 

.25  ea*    -   10  for  $2,00 


SILICON    POWER    DARLINGTON 

COMPLEMENTARY 
TRANSISTORS 

TO-3  Case 

150     Watta 

60-80  Volte 

IC  10A   DC 

hfe   3000  Typ.    @  5-OA 


DC 


Type  #010  NPK 

020  FNF.#,, . , 


■    <    w    r    »   f  y  *   7? 

19*95 


ea 
ea 


TRIAC'S 

10   A   RMS        Up   to   500  Volta 
Stud  liount  -  With  Hardware 
Equal   to  SC  45  Scrieo 

Type  B       2QOV       $1.95  «• 
D       AOOV  2,50  ea 

B       500V         2.95  " 


FULL-WAVE     BRIDGE 
RECTIFIERS 


SRBl 

KDA   952-5 

11BBB 

BHQ1A 

MDA    962**1 

MDA    962-5 

KBH06 


1  Anp 
1*5  Antp 

2  Amp 

0  Anp 
10  Amp 
10  Amp 
12  Amp 


500V- 
ilOOV, 
100V. 
100V. 
300V. 
&00V. 
600  V. 


a.  79 

.2.35 

•  1.10 

•  2.50 
-3.95 
.5.95 
.3.95 


SANKEN      HYBRID     AUDIO  POWER    AMPLIFIERS 


20-100,000  H2  S  Ohm   Load 
RMS   OUTPUT  10-25-50  Watta 
S/H  Ratio  90  db 


San  ken 
Type 


SI-1010Y 
SI-10?5E 
SI-IO^OE 


Watte 
out 

RMS 


10 

25 

50 


Z   In 


60K  Ohm 
70K  Ohm 
70K   Ohm 


l,tnH" 


Supply 

volta 


u 

6 

62 


I 


Supply 

Current 


5A 

8a 

1A 


da  In 


28  db 
30  db 
30  db 


Price 


Telephone:  2 1 5-743-3663 


a  an  1 1     <i  niA 
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INEXPENSIVE  AND  UNIQUE  MODULAR  CONCEPT 
Performance  equal  to  commercial  equipment 

30-60  •  144-170  •  220-230  MHz 


''ft      to 


**"*»'  '$ 


J$ 


°o/fot,;'*/ 


of  V  ^ 


*Q, 


Receivers   from  $59.95 

Ten  Channel  Auto-Scan  Receiver $81.85 

Transceiver  , $89.90 

Power  Amplifiers from  $39.95 

Repeaters from  $250.00 

See  you  at  the  Dayton  Hamfest 

Sign-up  at  our  booth  for  a  FREE  HT-1 44  Walkie  Talkie  Kit. 


ftANKAMEH'CARD 


'"JLWW  *^ 


HF  ENGINEERING 

-  DIV.  of  BROWNIAN  ELECT.  CORP.  - 

320  WATER  ST.      POB  1921      BINGHAMTON,  NY   13902     607-723-9574 
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WiLh 


WiM 


Bargains 


MODEL CMUA6 

•  450  mc 

•  Solid  State 

•  60  Watts  Output        \l 

•  Solid  State  Receiver 
and  Exciter 

•  4  Frequency  Transmit 
and  Receive 

•  Tone  Encoded  Squelch  at 
No  Extra  Cost 


RCA 

Supercarfones 


o 


& 


** 


*  MODEL  CMUA35N2T: 
Same  as  above,  but  35  watts 
output only  $225.00 


Accessories 

included!! 


TERMS:  All  items  sold  as  is.  Accessories  do  not  include 
antennas  or  crystals.  If  equipment  is  not  as  represented, 
return  for  exchange  within  five  days  of  receipt,  shipping 
charges  prepaid.  Illinois  residents  add  5%  sales  tax.  All 
items  shipped  freight  charges  collect, 


V 


DuPage  FM,  Inc. 
P.O.  Box  1 
Lombard,  III.  60148 
(312)  627-3540 


ADDII       1Q1/I 
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■ — —  * 

GAM  has  what  your 

repeater  needs 


* 


^ 


8.2  dB  GAIN  OVER  ISOTROPIC 


Vertical  Radiation  Pattern 


TG5-S 

—  Dipole 
»*  Isotropic 


Horizontal  Radiation  Pattern 

~— TG5-S 

— fcfcDipole 
***•  Isotropic 


MODEL  TG5-S 

LIST  PRICE 


$10450 

Weight  31/*  lbs. 


Offset  Side  Mount  Radiation  Pattern 
Reference:  Dipole 


• 


Electronics 


191  VARNEY  STREET 
MANCHESTER  NH  03102 
TEL.  (603)  627-1010 
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71  Mir,i7IMC: 


30    WATTS    OUTPUT 


niUTti  :wmi 


^ID' 


(*)  M 


m  mm 


CLEGG  FNI-27BS 

Reg.  $479.95,  or 
with  CI  egg  AC.  p*. 
Reg.  $559 

WRITE  FOR 

SPECIAL  DEAL! 


2—  meter  FM  amateur  band  mobile  transceiver 
-  30  watts,  1  2  channels  MODEL     13-505 

(1)  Midland  1  3-505  (built-in  DC  PS)  .  .  $299.95 

(2)  DELUXE  REGULATED  8  AMP  AC  SUPPLY 

69.95 

(3)  5  crystals:  Tx  34,  16,  94;  Rx  94,76  .  .  .  N/C 

REGULAR  .  .  .$369.90 
OUR  SPECIAL  PACKAGE  PRICE  .  .  .  $299.00 

IMPORTANT   FEATURES: 

•  Separate  channel  setectttrs  give  simultaneous 
or  selective  control  of  transmit  and  receive 
frequencies 

•  Crystal  controlled  crystals  for  three 
chart ne Is  insta lie d 

•  Disc  ri- meter  shows  frequency  shift  of 
received  signals,  acts  as  calibration  meter  for 
receiver  and  transmitter 

•  S/RF/SWR  meter  shows  received  signal 
strength,  RF  power  output,  switches  to  show 
antenna  SWR 

•  Hi/lo  transmitter  power:  5  watt  or  30  wait 

•  1 2- volt    DC    pdwert    compact    size    for  eas\ 
mobile  mounting 


MIDLAND  13-520 

SUPERB  QUALITY  ^ 

2  watts,  6  channels  with   $229.95 
carrying  case  and  16/76,  cO^ 

34/94  &  94/94.  ^*J*V 

Please  write  for  special   N   cg^S*      l 
packages  with  Nf-CAD  nt^ 

pack,  charger,  etc. 


REGENCY,  CLEGG,  SBE,  INDUE,  CUSHCRAFT,  DATA 
ENG.,  8mD,  OLIVER  SWAN  (KLM),  HY  GAIN,  B&K, 
KENWOOD.  TEMPO,  TEN  TEC,  DX  ENG.,  MINI 
PRODUCTS.  SWAN.  MIDLAND,  ETC.  IN  STOCK  - 
PLEASE  WRITE  FOR  QUOTE 


^ 


ft 


C€T^vvCu      WRITE  F0R 

^1  *^    SPECIAL  DEAL 


HR-2MS 

8  Channel  Transcan 
2  Meter  FM  Transceiver 


HR-212 

12  Channel-20  Watt 
2  Meter  FM  Transceiver 


HR  2B 


Superb  Quality 


*» 


UNEQUALED  AT  ANY  PRICE 


Henry  3K-A 

Cool  and  Easy 
Max.  Legal  Power 
•  SSB,  CW,  RTTY 
or  SSTV  ratings  • 
3.5  to  30  MHz  • 
Continuous  duty  * 
Silver  plated  PI-L 
plate  tank  •  DC 
relays  •  ALC  built 
in  SWR  bridge  • 
Output  power  2 
KW  min,  in  com- 
mercial service 


•  *  # 

#  •  IE 


The  Finest  Commercial  Grade  Am- 
ateur Linear  Amplifier  Available 
Anywhere  in  the  World  at  ANY  Price 
for  ONLY  $1080  -  The  HENRY 
3k- A. 


KENWOOD  TS-520 

The  new  TS-520  is  the  transceiver  you 
have  wanted,  but  could  not  buy  until 
now  It  is  a  no-compromise,  do 
everything,  go  everywhere  5  band 
transceiver  for  SSB  or  CW  that 
performs  equally  well  at  home,  in  an 
automobile,  airplane,  boat  or  trailer. 
The  TS-520  features  built-in  AC 
power  supply,  built-in  12  volt  DC 
power  supply,  built-in  VOX  with 
adjustable  gain  delay  and  anti-VOX 


KENW 


•  •!• 


TS-900 


.  ,  the  ultimate  tranceiver.  The 
promise  of  the  transistor  has  been 
fulfilled.  Here  is  the  transceiver  you 
will  want  to  own  «  whatever  you 
have  now,  get  ready  to  trade  up.  Its 
important  features  are  far  too 
numerous  to  list.  Its  specifications  are 
superb.  The  TS-900  is  unquestionably 
the  best  transceiver  of  its  kind  ever 
offered.  The  price    . .  S 795  00 


You    will    never   know   how   tittle   it  PLUS     A     HOST     OF     OTHER 

SfnSolPvS0?     Tf/£/ncomparad^  IMPORTANT     FEATURES     AND 

//E,\K>     3h     A    until    \  OU  write  or  prqVEN  Kenwood  reliability.  All  at  a 

phone  us  and  let  us  know  the  trade  in  orice  most  amateurs  can  afford 

deal     YOV    WANT.     We    usually    sav  ^<=e  mosi  amateurs  can  anora, 

res!  NO  ONE  ANYWHERE  BEATS  The  price  ...  $-599.00 

OUR  DEAL. 


PLEASE  WRITE   FOR 
COMPLETE  INFORMATION 


ckV 


B*3 


NO  ONE  ANYWHERE  BEATS  OUR  DEAL! 

<*hSl°r*  \  AMATEUR-WHOLESALE  ELECTRONICS 


Bank  tarn  odd 


ir\d. 


TiW 


hQfit 


iycwv 


l2S^°°b 


881?  S.  W.  129  Tprracp  -  Miimi,  FL  33156  / 

Telephone  -  days  (305)  233-1631  -  night  and  weekends  -  (305)  666  1347 


masrei  charge 


-      ■    -k  i  -    ■  ■ -i 


We  carefully  and  professionally  service  everything  we  sell.  An  employee  always  answers  our  nigh!  and  weekend  phone  -  not  an  answering  service. 


©0®  STTATTE  SYSTEMS,  OMC  now  has  a  wider 


selection  of  LED  displays,  lower  prices.  Now 


available  are: 


*  7-segment  numeric  displays 
in  3  colors 

*  Resistor  packages  for  each 
display 

*  9-digit  calculator  displays 


Catalog 

Description 

Character 
Height 

Color 

1 

*iice  Each 

Grouping 

Number 

149     | 

5099 

10D409 

500-999 

1000  up 

code 

21-00001 

0PC0A  SLA-1,  7-Segment,  J5mA,  left  decimal 

0.33" 

Red 

2.00 

1.85 

1.70 

1.55 

1.40 

JO 

1148001 

Pkg  of  8  current  limiting  resistors  for  SLA  1 

— . 

— 

36 

.32 

,28 

.24 

20 

16 

21  10001 

OPCOA  SLA  1 1,  7-Segmem,  40mA,  left  decimal 

0.33" 

Green 

2,00 

1.85 

UO 

1.55 

1.40 

10 

21-20001 

OPCOA  SLA  21,  7  Segment,  40mA.  left  Decimal 

0.3T 

Yellow 

2.00 

1.85 

1 70 

1.55 

1.40 

10 

11-58001 

Pkg,  of  8  current  limiting  resistors  for  SLA-1 1  &  -21 

_ 

36 

32 

.28 

24 

20 

16 

24410002 

OPCOA  SLA-2.*  1,15mA 

0.33" 

Red 

2.00 

US 

TJ0 

1J55 

1.40 

ID 

1 1 44002 

Pkg.  of  4  current  limiting  resistors  for  SLA-2 

__, 

— 

.20 

.17 

.14 

J2 

.10 

16 

24-10001 

OPCOA  SLA-12,  -1,40mA 

0.33" 

Green 

2.00 

1 .85 

1.70 

155 

140 

10 

24  20001 

OPCOA  SLA-22.  -1,40mA 

0.33" 

Yellow 

2.00 

1.85 

170 

155 

140 

10 

1154002 

Pkg.  of  4  current  limiting  resistors  for  SLA-12  &  22 

__ 

^* 

20 

.17 

.14 

.12 

.10 

16 

23  00011 

DPCOA  SLA- 1C,  7  Segment  with  Colon,  15mA 

0,33" 

Red 

230 

2.15 

2.00 

1.85 

170 

10 

1149011 

Pkg,  of  9  current  limiting  resistors  for  SLA-1  C 

— 

f— * 

40 

36 

32 

.28 

24 

16 

23-10011 

OPCOA  SLA  1 1C,  7  segment  with  Colon,  40mA 

0.33" 

Green 

2.30 

2.15 

2.00 

1.85 

170 

10 

23-2001 1 

OPCOA  SLA  21C,7-Segment  with  Colon,  40mA 

0.33" 

Yellow 

2.30 

2.15 

2.00 

1.85     ! 

170 

10 

11-59011 

Pkg,  of  9  current  limiting  resis.  for  SLA-1 1C  &  21 C 

— 

— 

.40 

.36 

.32 

28 

24 

16 

2100007 

OPCOA  SLA-7, 7-segment,  20mA,  left  decimal 

0.33" 

Red 

1.50 

1.40 

130 

120 

1.10 

!     10 

1148007 

Pkg.  of  8  current  limiting  resistors  lor  SLA-7 

.,.. 

~,- 

.36 

32 

.28 

24 

20 

16 

24  00009 

OPCOA  SLA-9.il,  20mA 

0.33" 

Red 

1.50 

1,40 

1.30 

120 

1.10 

10 

1144D03 

Pkg.  of  4  current  limiting  resistors  for  SLA-9 

.... 

.20     1 

.17 

.14 

.12 

.10 

16 

21-00008 

OPCOA  SLA-8, 7  sBommiU  20mA,  left  decimal 

0.33" 

Red 

1.50 

140 

1,30 

1.20 

1.10 

10 

1148007 

Pkg.  of  8  current  limiting  resistors  for  SLA-8 

.... 

— 

.36 

.32 

.28 

.24 

20 

16 

24  00010 

OPCOA  SLA  10,  >  1,20mA                                       ' 

0.33" 

Red 

1.50 

140 

130 

120 

1.10 

to 

1 1  44009 

Pkg,  of  4  current  limiting  resistors  for  SLA-1 0 

.... 

™. 

.20 

M 

M 

,12 

.10 

16 

21-10008 

OPCOA  SLA  18,  /-segment,  40mA,  left  decimal 

0,33" 

Green 

1.50 

140 

1.30 

120 

1,10 

10 

1158008 

Pkq.  o*  8  current  limttinq  resistors  for  SLA-1 8 

..,. 

— ™ 

.36 

32 

.28 

24 

20 

16 

240  00 10 

OPCOA  SLA-20,  ±1. 40mA 

0.33" 

Green 

1,50 

140 

130 

120 

1,10 

10 

11*54010 

Pkg.  of  4  current  limiting  resistors  for  SLA-2Q 

.._ 

™, 

20 

.17 

.14 

J2 

,10 

16 

21  20008 

OPCOA  SLA  28,  7  segment,  40mA,  left  decimal 

0.33" 

Yellow 

1.50 

140 

130 

120 

U0 

10 

11-58008 

Pkg.  of  8  current  limiting  resistors  for  SLA-28 

, — * 

— .- 

1    .38 

.32 

.28 

24 

30 

16 

2420010 

OPCOA  SLA-30.±K 40mA 

ojr 

Yellow 

130 

140 

1.30 

120 

UO 

10 

1154010 

Pkg.  of  4  current  limiting  resistors  for  SLA-30 

«« 

— 

20 

.17 

.14 

.12 

JO 

16 

21-00003 

OPCOA  SLA-3H,  7  segment,  30mA,  fight  decimal 

D.7T 

Red 

550 

5.10 

470 

430 

3.90 

10 

1148003 

Pkg.  of  8  current  limiting  resistors  for  SLA-3H 

_* 

— 

.36 

.32 

.28 

24 

20 

16 

21-20003 

OPCOA  SLA-23H,  7  segment,  30mA,  right  decimal 

1      077" 

Yellow 

5.50 

5.10 

4.70 

430 

3.90 

■     10 

1 T  -58003 

Pkg.  of  8  current  limiting  resistors  lor  SLA  23H 

**«. 

r-^ 

,36 

32 

.28 

24 

20 

16 

2400004 

OPCOA  SLA-4H,  1 1 ,  30mA,  right  decimal 

077" 

Red 

5.50 

5.10. 

4.70 

430 

330 

10 

1145004 

Pkg,  of  5  current  limiting  resistors  for  SLA4H 

— 

— 

.24 

.21 

.18 

.15 

.12 

16 

24-20004 

OPCOA  SLA  24H,  ±\,  30mA,  right  decimal 

077" 

Yellow 

5.50 

540 

470 

430 

3.90 

10 

11-55004 

Pkg,  of  5  current  limiting  resistors  for  SLA-24H 

— , 

™, 

.24 

.21 

M 

.15 

.12 

16 

29-00125 

OPCOA  98125.  9-digil  calculator  display 

0.125" 

Red 

10.00 

9,25 

8,50 

775 

7.00 

10 

29  10125 

OPCOA  G9B125,  9-digit  calculator  display 

0.125" 

Green 

10,00 

9,25 

8,50 

775 

7.00 

10 

All  resistors  in  packages  are  supplied  for  operation  with  5V  TTL  supply. 

All  items  with  the  same  grouping  code  may  be  combined  fpr  quantity  pricing. 


STA7S  SYSTEMS,  JflC 


WRITE     SOLID  STATE  SYSTEMS,  INC. 
P.  O.  BOX  617 
COLUMBIA,  MISSOURI    65201 


PHONE  {TOLL  FREE) 

800-325-2595  *  800-325-2981 


masief  cfiarge 
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DATA  ENGINEERING 


NEW 


/S  ON  THE  MO  VE 


#»  "Hit7" 


OAfA     fc*IG,     PMC, 


aaOc  i 


NEW 


JRi 


A/M 


NEW  PRODUCTS 
NEW  LOCATION 


AUDIO   AUTOMATIC  GAIN   CONTROL  AMPLIFIER 

Is  your  tone  decoder  having  problems  due  to  input  signal  varia- 
tions? If  so,  eliminate  these  and  other  problems  caused  by  weak, 
strong  or  varying  input  signals.  The  AAGC-1  will  take  signal  levels 
between  50  mV  to  5  Volts  and  feed  a  clean  rock  stable  signal  to 
any  decoder  for  perfect  operation.  Give  your  decoder  a  chance  to 
decode    properly    with    our    AAGC-1    amplifier. 

Shipping  Weight  3  oz.     $12.95  kit 

$17.95  wired 
DELUXE  RECEIVER   PREAMPS 

Specially  made  for  both  OLD  and  NEW  receivers.  The  smallest 
and  most  powerful  single  and  dual  stage  preamps  available. 
Bring    in   the   weakest   signals   with   a    Data    Preamp. 


LOOK  FOR  THESE 
EXCITING  NEW  PRODUCTS 
IN  1974 

Complete  RTTY  System 
and  Accessories 

Touch-Tone*  to 
Dial  Pulse  Converter 

Repeater  Auto-Patch 

Low  Cost  Memory  Keyer 

Morse/Baudot/ASCII 
Keyboard 

Variable  Frequency,  Variable 
Bandwidth  CW/Phone  Filter 


BAND 

STAGES 

GAIN 

NOISE 
FIGURE 

KIT 
PRICE 

WIRED 
PRICE 

10    meter 

Single 

20 

dB 

2   dB 

$9-50 

$12,50 

6    meter 

Single 

20 

dB     | 

2  dB 

$9.50 

$12.50 

2    meter 

Single 

20 

dB 

2,5  dB 

$9,50 

$12,50 

2    meter 

Double 

40 

dB 

2.5   dB 

$18,50 

$24.50 

220    MHz 

Single 

17 

dB 

2.5   dB 

$9.50 

$12,50 

220   MHz 

Double 

35 

dB 

2.5  dB 

$18.50 

$24.50 

M40    MHz 

Single 

14 

dB 

3   dB 

$9.50 

$12.50 

•440    MHz 

Double 

1 

28 

dB 

3   dB 

$18.50 

i  -  —    1 

$24,50 
J 

"Available   in   June 


DATA  ENGINEERING 


BAWCAMfRICARD 


P.  0.  BOX  688,  ALBANY,  GA  31702 


CRICKET   1 

A  popularly  priced  IC  keyer  with  more  features  "for  your  dollar. 
Cricket  I  is  small  in  size  and  designed  for  the  beginner  as  well 
as  the  most  advanced  operator.  It  provides  fatigue*free  sending 
and  its  clean,  crisp  CW  allows  for  easy  copying  at  all  speeds. 
Turned  on  its  side,  the  Cricket  can  be  used  as  a  straight  key  for 
manual    keying.    Right    or    left    hand   operation.   AC/DC. 

Shipping  Weight  3  lbs.      $49.95 
SPACE  MATIC  21B 

The  SWfTCHABLE  Keyer  —  eight  keyers  in  one!  Selectable 
dot/dash  memories,  and  character/wora  spacing.  The  perfectly- 
timed  code  sent  by  the  SM*21B  is  as  easy  to  copy  as  "Tape 
Code",  and  it  gives  the  sender  a  distinguished  "professional  fist". 
When  you  buy  the  Space-Matic,  you  buy  a  "keyer  for  keeps".  No 
need  to  trade  next  year  for  another  keyer  with  additional  features. 
They   are    all    here   today   —    in    the    SPACE-MATIC    21B! 

Shipping  Weight  4  lbs,     $1 19.50 


(W& 


HAMTRONICS 


two  great  names 

important  to  you 


one  has  the  other  in  stock, 
ready  to  ship. 


m  '■ 


&■. 


■ 


****, 


CLEGG  27-C??? 
Rumors  are  confirmed 
at  HAMTRONICS  - 

Call  Us! 

Factory  Warranty  Station  — 
Most  Modern  Shop  in  the  East 


Call  and  ask  for  our 
Special  Surprise  Packages. 

HAMTRONICS 

4033  BROWNSVILLE  RD., 

TREVOSE,  PA.  19047 

(215)  357-1400  •(215)  757-5300 
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PAY  TV 
ASSEMBLY 

$15.00 

A  "Super  Value"  for  the  gadgeteer.  A  complete  Pay  TV  installation  made  for  ZENITH 
and  all  in  original  packing  (3  cartons  —  wgt  36  lbs)  and  all  unused.  Operates  on  regular 
115  volt  60  cycle  power  A  wealth  of  parts,  easily  removed  due  to  long  leads  on 
components,  most  over  one  inch  long,  The  3  units  consist  of  Translator,  Adapter, 
Decoder.  Transistors,  tubes,  solid  state  bridge  power  supply,  geared  clock  motor,  35mm 
geared  transport,  time  recorder,  solenoid,  relays,  hundreds  of  small  parts  such  as  resistors, 
caps,  etc.  Our  estimate  as  to  cost  to  Zenith,  approx  $1,000  per  set.  Schematics  with  each 
purchase.  One  set  of  3  units  $15.00  wgt  of  36  lbs.  Special  ,  ,  ,  3  sets  $30  wgt  of  108  lbs. 
All  unused,  original  boxed. 


AUDIO  OSCILLATOR  TS  382 

Military    surplus.    20-200,000    CPS    in    4    bands. 
Amplitude   variable  0-10  volts.   Freq.  response  20 
CPS  to  150,000  CPS.  Operation  from  regular  1  15 
volts.  Ship  wgt.  75  pounds. 
Government  cost    ,  •  ,  *  f  «••••***»*•«••  •  •  .$224 

Our  low  price   .  ♦  . .$49 

Buy  three  for $1 25 


TELETYPE  CONVERTER  CV  278/GR 

From  the  military.  Standard  455  kc  IF.  A  rare 
item.  Power  input  24-28  volts  DC.  Ship  wgt. 
approx  20  lbs. 

Government  cost -S496 

Our  low  price $49 

Buy  three  for -$1 25 


RECEIVER  BC  348 

An  old  friend  amongst  the  surplus  buyers,  but  long 
gone  from  the  market.  Once  again  available  as 
surplus.  Covers  1.5-18  MHz  tuneable  in  6  bands. 
Afso  covers  200  kHz-500  kHz.  Crystal  phasing, 
MVa  AVC,  BFO,etc.  60  lbs. 


RECEIVER  BC  312 

Similar  to  BC  348,this  is  the  Army  version.  A 
little  heavier  in  construction.  Covers  1.5 
MHz-18  MHz.  Ship  wgt.  approx.  60  lbs. 


TWO  COLOR  LED  RED/GREEN 

Bidirectional,  reversing  polarity  reverses 
color,  the  same  diode  emits  red  or  green 
depending  on  polarity.  Limited  quantity. 

Two  color  LED    S1.50  each,12/S15 


UNBELIEVABLE????? 

Silicon    diode    stacks    at    amazing    ratings. 
Good  for  50  Ma. 


45,000  PIV 

37,500 
30,000 
22,500 
1 5,000 


$4.00 
S3.50 
S3. 00 
S2.75 
S2.00 
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COMPLETE  MEMORY 

Measures  12  x  7  x  1  inches.  Utilizes  TTL 
ICs.  10240  memory  cores.  9  installed  sense 
amps,  addressed  as  1024  locations.  I/O  lines 
include  9  data-in,  9  data-out,  10  address-in, 
powering  status  and  control.  Only  40  sys- 
tems on  hand.  Schematics  included. 

#DCU.. $1 50pp 


AUTOMOBILE  REVERB 

Brand  new  fully  assembled,  ready  to  instaH 
in  your  car  to  give  3rd  dimension  concert 
hall  effect.  Complete  with  instructions,  rear 
seat  speaker,  grill,  wires,  plugs. 

#05 $7.00 

15  AMP  BATTERY  CHARGER 

Brand  new  GE  transformer,  25  amp 
fullwave  bridge.  Output  approximately 
15  volts  up  to  15  amps.  Ideal  battery 
charger  or  DC  source  for  general  use. 
With  instructions  ,  assembled  in  minutes. 

PK-4  $730 


8TRACK STEREO  TAPE  DECK 

With  built-in  stereo  pre-amp,  115  volt  drive 
motor,  channel  indicator  lamps.  Unused, 
original  boxed,  less  cabinet.  Customize  your 
stereo  music  center  with  one  of  these  tape 
decks. 


u 


46 


.     * 


■    ■«•«■•«   w  |"iUU 


TV  POWER  SUPPLY  & 

TRANSPORT  CIRCUIT 

A  complete  assembled  PC  board,  spares  from 
a  video  tape  machine.  Many  many  fine 
components  to  be  found.  One  section  of  the 
board  used  as  a  1 2  volt  and  24  volt  regulated 
power  supply.  You  add  the  transformer  and 
output  wilt  be  24  volts  transistor  regulated 
as  well  as  another  output  of  12  volts 
transistor  regulated.  3  amps  on  the  12  volts 
and  1  amp  on  the  24  volt  section.  Full 
schematic  of  the  complete  board  included. 
These  are  unused  and  cost  in  excess  of  $200. 

#  B74-1   $6  or  3/$1 5 


URR-13  RECEIVER 

Listen  in  to  jet  planes,  Air  Force  1 ,  U~2  spy  planes, 
FBI,  etc.  They  use  the  frequency  covered  by  this 
receiver  .  .  ,  220  to  400  mc.  Possibilities  of 
covering  the  220-450  mc  band  by  re-tuning. 
Operates  from  regular  115  Volt  60  cycle,  requires 
only  antenna  and  speaker.  Tuneable  through  the 
frequency,  direct  reading  dial.  Schematic  and  write 
up  on  this  set  furnished. 

Visually  OK  condition  . . .  URR-13  -  $50.00 


RCA  TD-2  TUNNEL  DIODE 

Original    packaged,    each    factory    marked, 

with  spec  sheet.  $U5  each,  5/$5.00. 

CALCULATOR  KIT 

Includes  8  digit  LED  readout,  Keyboard, 
Calculator  Chip  -  all  for  $1 5.00 


RCA  INJECTION  LASER  DIODES 

Another  SUPER  SCOOP  by  Meshna.  Brand  new 
RCA  packaged,  considered  obsolete  by  RCA 
but  what  an  exotic  opto-electronic  device  for 
the  sophisticated  experimenter.  Only  several 
hundred  on  hand.  Values  shown  are  approx.  as 
each  diode  characteristic  varies-  Each  is  marked 
with  correct  value* 

6  WATT    .......  510.00 

10  WATT    $15.00 


2N2152 
•2N3713 
•2N3789 

2N5301 
•2N5301 


45  volt  170  watt    PNP-G 

80  170  NPN-S 

60  150  PNP-S 

40  200  NPNS 

40  200  NPN-S 


SL00 

LOO 

.75 

1.25 

LOO 


•Removed  from  used  equipment 
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CALCULATOR  KEYBOARDS 

Brand  new  keyboards  for  hand  held  calculators. 
Two  styles  available.  One  for  CAL  TEX 
5001^5002-5012  or  MOSTEK  5010-5012,  An- 
other for  use  with  GEN  INSTR  C500. 

$8,00  each,  2/$15.00 


CT  5005  CALCULATOR  ON  A  CHIP 

Single  MOS  chip  with  alf  logic  required  for  12  digit 
4  function  desk  top  calculator  with  extra  storage 
register  for  memory  or  constant.  Multiplexed  7 
segment  outputs  for  LED,  Incandescent,  Fluor- 
escent or  Gas  Discharge  displays.  Brand  new  and 
bargain  priced.  With  Specs, 

$8.00  each,  2/S  15.00 


HP  LED  DISPLAYS 

Brand        new 

4-on-strip      LED 

display.     End     butt 

two  strips  and  come 

up     with     8     digit 

readout*       An 

unheard    of  SUPER 

VALUE     at     $8.00 

per  strip  of  4  digits. 

Two  strips  (8  digits} 

$15.00.  Another  strip  .  .  .  this  one  a  clock  readout. 

The  strip  has  2  digits  .  ,  .  space  .  *  .  2  digits.  Perfect 

for  reading  hours  &  minutes. 

$8.00  per  strip,  2/$  15*00 


CMOS  4814  HEX  INVERTER 

DIP  with  operation  3—18  Volts,  Dual  diode 
protection  against  static  charge  destruction. 
Dielectncally  isolated  complimentary  MOS. 

$1.00  each,  12/$  10-00 


DUAL  16  BIT  MEMORY 

Serial  MOS  by  PHILCO  in  TO-5  case.  Brand  new 

with  2  page  specs. 

#PLR  532  $1.00  each,  12/S1.00 


2048  BIT  MOS  MEMORY 

MOS  LSI  random  access  memory  #NEC  6003.  All 
inputs  except  clock  are  TTL  compatible.  2048 
word  by  1  bit.  22  pin  ceramic  DIP.  With  specs. 

$9.00  each ,  2/$  17,00 


VOLTAGE  CONTROLLED  OSCILLATOR 

Rare  item.  See  Pop.  Elect.  Mag.  Oct.  1973  for  uses. 

In  14  pin  DIP  package. 

#8038C  $9,95  each,  2/$  18.00 


ASCII  KEYBOARDS  W/ENCODER 

New  or  like  new.  Extra  function  buttons. 
Open  faced,  no  cabinet.  Schematic  provided. 
Price  is  postpaid  world-wide. 

$47.00 


■      ■  -Mf^x  ;  III U)  ! i ■:<■:■:■>■■:-:■.' 


. 


^■MflKV 


• 


t 


iiii 

pillf  1 


PHONE  PATCH  KIT 

Includes  all  parts,  instructions,  cabinet, 

AM  PATCH  -  $5.00  SSB  PATCH  -  $9.00 


7400  SERIES  ICs 

Talk  about  bargains  .  .  .  this  is  a  whopper.  Due  to 
quantity  on  lhand,  we  are  reducing  this  item  to  a 
new  MESHIMA  MESHU  GINA  deal.  About  100 
devices,  all  marked  and  easily  removed.  With 
shrinking  supplies  and  upward  direction  of  prices, 
this  makes  it  well  worth  going  into  the  salvage 
business.  This  Super  Mother  Board  can  be  stolen 
for  $6.00  each  or  6  for  $25.00.  We  also  have  these 
in  ST  600  series  DTL.  So  give  your  choice  .  .  . 
7400  series  or  ST  600  series.  Mix-N-Match  if  you 
wish. 
#SAN  $6.00  each,  6/S25.00 


ytie&fw^ 
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Brand  K#w 


POLY  pans 


*******  I    OFFER! 


S/if  ASHES  IC  PRICES 

.    Factory  H-Ked     W.r  hr  Iff,  K*^ 5ri^^r  H       .«T4lO*        .•Sin    SN74161     l.gl 


HIGH  POWER 
TRANSISTOR  ■•& 

WITH  HEAT  SINK         lH** 


Type 
□  SN7400 
SW7401 
SN7  402 
SN7403 
SN7  404 

SN740S 
SN7406 
5N7407 

SN74Q8 
SN7409 
SN7410 
SN7411 
SN7413 
SN7415 
]  SN7416 
SN7417 
SN7420 
SN7  421 
SN7422 
SN742S 
SN7426 
SN7  430 


□ 
D 

D 


SN7432 

5N7437 
SN743U 
SN744Q 
SN7441 
SN7442 
SN7443 
SH7  444 
SN7445 
SN7  446 
SN7447 
SN7448 
n  SH7450 
□  SH7451 
,  SN7453 
SN74S4 
SN7455 
Z\    SN7460 
Q  SN746I 
SN746Z 
"J    SN7464 
SN746S 
SN7470 


.35 
.49 

.24 

1.19 

1,12 

1.12 

1.25 

1.19 

1,29 

1,29 

1.3S 

.27 

.31 

.31 

.43 

.31 

.27 

,27 
,35 

.43 
.43 
.36 


SN747  1 
SN7472 
SH747  3 
SN7474 
SN747  5 
SM7476 
SN747  8 
SN7480 
SN74B1 
SN7  48Z 

BSN74B3 
SN7485 
SN7486 
SN7489 

□  SN7490 

Q  SN7491 

SN7492 

3  SN7493 

H  SN7  494 

J  5N7495 

SN7496 

SN74106 

PI  SN74107 

—  OVER  1 


SN74161 

SN74163 

n  SN74164 

D  SN74165 


a 
n 
a 

a 


SN741G6 
SN74173 
SN74174 
SN74175 
SN7  417C 
SN74177 

□  SN74I79 
Q  SN74180 

3  SH74181 
a  SN74182 

□  SN74195 
D  SW74192 
G  SN74193 

SK74194 
0  SK74195 

□  SN74196 
G  SN74197 

5N74198 
n  SN74200 


1.59 

1.75 

2.10 

2lO 

1,85 

1.85 

2.20 

2 .  60 

1.85 

1.85 

1.85 

1.10 

4.10 
1.05 
2.50 
1.55 
1.50 
1.55 
1.10 
1.25 
1.10 
2,35 
9.95 


Removed  from  new  equip- 
ment !  Includes  popuJui 
2N'1?4  "doorknob"  Iran 
lOJ  T0-36*  germanium, 
PNP,  150  watt*.  VCBO 
B0V,  15  amps,  It)  hie.  For 
igmtion,  high  pow^  trans- 
mitter:'., etc.  Mounted  >m 
heal   sink    6    x  2*  _    \    1%  *'\ 


7" 

$1.49 

3  for  S3 


POCKET    CALCULATOR 

keyboard   n  Only 

3  for  518.  org  qe 

For  hand-held  units,  prop- 
erly multiplexed  for  chip 
CT-S001*  2,  12  or  Mo»tek 
5  0  10-12.  18  feather*l<aicli 
k*VH.  by  FLEX-KKY. 


,000 


INVENTORY 


CALCULATOR    CHIPS  r<^ 

ON    A    *lDlPrf  lPn 

D   CT5001       12- digits  40-Pln 

G  CT5002-9  VnU  version  of  S001 
U  CT5O05  12 -diglti  28-Pin  . 
with  3 -function  memory. 


,    $6.95 

_   a. as 

9.95 


KRONOS  WITH  "TIME  BASE 


f  J* 


Cabinet  is 

CHOOSE 

YOUR    READOUT 


Type 
KR    101 

KR103 
KR  104 
KR-10S 
KR-106 
KR-107 
KR-108 


LED 
MAN-3 
MAN-4 
Nixie* 
707f 
704f 
SLA' It 
Same  as 


Charac 
.12 
.19 
.45 
.33 
.33 
.33 
SLA-1   but 


Sale 
$47. 

47. 

47. 

47. 

47, 

47, 


317. 


Any 
J  I-  h  -s  ||  1714'  -  I  •  -^  V 


NEW 

FOR 

i9  74! 


•  with    TIME     BASE  $64,95 


t  "MAN"'  LED  readout*  are  "all  LErisT" 
hut  the  Lrtronli  7  07  and  Opcoa  SLA-l. 
like-  the  MAN*!,  are  of  the  reflective 
bar  segment  technique,  the  704  is  the 
reflective  bar  version  of  the  MAN-4. 
'The  Nixie  tub*-  is  &  7 -segment  device 
->tht-T 


add  $12, 


one! 


How  two  clocks  in 
For  12VDC-    110VAC! 
Now  adaptable  to  boats. 
plane?.  &  cars  too! 
One  price  for  any  LEO! 
The  only  clock  of  its 
kind  in  USA  today! 
12  or  24-hr  clock 


GREEN. 

Scientific   Devices   intruduces  the 
digital   clwrk.   That's  right,   you   t 
LKh"   Man- 1.  Miin-:i,  arid  Man-  lh 
bur    typ*H     uith    fhe     haiier 
>  ;7.    This    i^    u    Ncientjlic 
th*-  GRBKN   LKh  readout 
have    mure    .    ,    .    fur    $19 
im  *    extra  option  to 
making   it    sin 


CRYSTAL    TIME    BASE 
FOR    AMY     HRONOS* 

Ini-luiles    precUicm    *r>'s(lsiJ; 
tim-bWi    IC,    pc.  board 
;tceew»ories    wi 

•Not    for    KR-104 


ru-w  nay  LKI*  Ktoihis 
an  choose  the  *'AL1»- 
;oir|  itt^  ru-w  reflective 
ihtfitv,  at  only  t#ae  price, 
I  Novice  Tir.st!  We  even  ba> 
Hi  a  slightly  e^lr;L  coat.  We 
;*"i  We  li«*\  e  availably  as  aii 
Naval  Obaervatory  your  clock,  or 
aii-piirpo.-.*'  a M -duty  unit.  Kor  indoor  and 
uuldrpur  aitivily.  Ttiis  "TIME  BASE"  i^  the  simplest 
mi  i In-  market  today  with  the  help  of  one  <»f  the  largest 
time  base  manufacturers  for  the  famous  dleitul  wrist 
wnlt'lien.    Therefore,   eurrenl   drain   i      iii-^lifiible,   not    liki^ 

other  pumheraoflte  typeii  It's  eaity  to  construct!  easv 
to  »ltp  into  the  Kronos  of  your  choice  and  connect  with 
easy  insi ■  nii't  inns.  Jt.s  overall  <trsijiri  Is  >imple  :Lnd  easy 
Lb  conatruct,  The  kit  is  compleic  with  famous  black' 
aiifl- white  TKN-TRC  cabinet,  phis  all  accessories  with 
h*MjkU-LK     Features    include    ^1    jjcttin^    Cf>ntrols,     1-hour 

Eer    second,     1 -minute    per    second,    and    hold    button, 
Ii10l)   series  is  a  Scientific  Device  exclusive! 


CLOCK    CHIPS 

ON     A     "DIP- 
ANY  chip  $8.88 


Q  MM  S3 11 
MM53I2 
MM53  13 

3    MM  5  3  14 
Q    MM5316 


6-dtg»t 
4  dip«t 
6-diRH 
6-dtgit 

4-digft 


2S-Pin 
24-Pin 
28-Pln 
24-Pirt 
40 -Pin* 


Alarm 


S.88 
8.8  8 
R.B8 
8,88 
13.50 


1.MMSS16.    DIGITAL    ALARM    CLOCK 
FACTORY    FALLOUT — 


LJNEAR 


Op  Amps 

|  FACTO**   TESTfol 


7-segment  LED  Readouts 


MAN-3 


(All  "LED"  TYPES » 


Type 

MAN- 1 
MAN-3 
MAN-4 


Thar. 
.27 
,12 
.19 


Ear  h 
S3.75 

1.4  9 

2.50 


Special 

3  far  $9 
3  for  S3. 
3  for  Se. 


REFLECTIVE    BAR    TYPES 


MAN 


SLA-1 


707* 

.33 

2.50 

3  for  S6 

704* 

,33 

2.50 

3  for  56. 

5LA-i*# 

33 

2.50 

3  for  S6 

5LA-3** 

.70 

595 

3  for  SI  5. 

SiA-il** 

•33  f 

4,95 

3  for  S12. 

SLA-3H 


704 
707 


*By  Lit  tons  x. 
MAN-1  or  MAN 

t  Creen. 


1  Hy  0p< '        -Miuai  to 
i     r*ec«.  Color  -  REi*. 


*  r*ciom 

CUAHANTf CD 

531  HI  slew  rate  op  amp    (TO-5) 

532  Micro  power  741    (TO-5) 

1  533    Micro   power  709    (TO-5)  ....... 

536  PET  Input  op  amp    (TO-5)  .  . 

5SO   Precision   7  23   voltage  regt    (DIP) 
i  555   Timer  2  u  Seconds  to   1-hr.    (A)    .  . 
I  556  5  Times  faster  than  741C.  .... 

D   558   Dual    741     (A) 

11  560  Phase  lock  loops    (DIP)    

561  Phase  lock  loops   (DIP)    .- .  ■* 

562  Phase  lock   loops    (DIP) 

B565  Phase  lock  loops   (A)    .     
566  Function   generator    (TO-5)  ,.,,*. 

567   Tone    decoder    (A) 

□  702C   Hi-grain,   DC   amp    (TO-5)  .,,,,, 
703C    RF-IF,  amp,  14  ckts    (T0-5) 

B704  TV  sound    IF  system .  .  .  , 
709C   Operational   amp    (A)    . 
i  7 10C   Differential    amp    (A) 

7 11C    Dual    diff.    comp    (A) 

723C    Voltage    regulator    (A)    .   .,  .  . 

733  DltY.    Video  Amp 

74 1 C   Frequency   compensator   709    (A) 
741CV   Freq.   comp  709    (Mini   DIP  I 

S747C   Dual    741C     (A)                         
748C  Freq.  adj.    741C    (A)                

|  753  Gain    Block  

739-739   Dual    stereo    preamp  ,  .  , 

741-741    Dual    741C     (TO-5>. 
PA265   5 -Watt    voltage   regulator 
ULN2300M   Op   amp   with   SCR 
CA306S   Video   Audio    system 
7S4S1    Dual    peripheral   driver 
75453   Oudl    peripheral    driver 

75491  Quad  seg  driver  for  LED  readouts 

75492  Hex  driver  w/col.  out   250   ma, 
For  lED  readouts 

M>    I  n    V  or  IMP  dual  in  line  fmk 


r*crosv 


w 


WHY     BUY    MULTIOIGIT     REJECTS! 


€> 


€> 

FIRST 
TIME! 


9    DIGI-METER 
READOUT 
FOR    PANEL 
INDICATION 

i    $14.95 

Buy  3  tahe   10% 


Imagine,      nine      7-^egmctn  i 
MAN    '.V*   mnuniiMl   in   it   red 
molded   plastic    2  l  . ■  "  v  1  **  \  ' 
Vs"   meter   like  case,    Prop- 
erly multiplexed.  Vut  I'Ctise. 
l-'nique  pnneJ-likn   eonHtruc- 
tloh   lunds   lljtelf   in    1  mm 
nf  D1C11-MKTKR  applications 
tor     hund-hi'Ul.      iuiuel      ami 
;sxhle    inatrumenisH     Insuur- 
ti'»np. 


Potter  &  Brumfield 

KAP  RELAYS 


1  IvITlO 
JPOT 


$2.98 

Q     12  VOC 

UilS  VAC 


Kxccilini  for  "HAM"  nse  ilb  anl«nna  switching.  Ifllrhing. 
transmit,  receive.  etc.t  and  100s  of  eonunsrciaJ  or  in- 
(UiHirial  u»*t».  Includes  plastic  duel-rover  wiLh  diagram 
jmd  hookup  info,  11 -pin  plug -in  base.  Contftotl  movuble 
gold  fUihhert  riijvt-f.  StatiunHry  ovrrlny,  with  Hilver  cad- 
mniTu  i ►title  movables.  All  cuntnetet  10  lunu  ;1PMT.  Coil 
dtititPl  in- VAC  22  50  ohms,  l7hB  ma.  12  VDC  21  mils 
L8«  ohmi.  Site:  2V*"  x  1  5/16".  Wt.  4  on,  C#tit*?r  pin 
miflfling.  Comnr  Mfn.  type  equal  ton. 


LED  MITY  DIGIT  "DCM'S 


ff      Buy  3  — 
Tak*   10% 

Scientific  devices  l>iffitaj  CuvintinK  Modules"  outper- 
form Any  other  PCM  un  the  market  today.  More  fea- 
ture* than  ever  before!  Nut  gMMOtls,  not  incaBdesicents^ 
not  nixu-  but  the  modern  LK'h.  >Choo«a  from  such  iajnou^ 
manufacturers  as  Koos«Jllo'«  MAN-1,  MAN-4,  Litrunics 
7  07  and  7  04,  Opcoa's  HLA- 1  (the  la.si  a  having  charac- 
ter heights  of  0,3  3  at  no  eMra  chance).  Each  kit  in- 
cludes :tx2"  p.c  board  with  finger*  for  a  FREE  edge 
sneettir,  aide-mounting  dtp  socket.  LEO  readout  of 
your  choice,  resistors,  H  !C"s.  And  Moles  connectors 
iTh  KLIM1XATKS  S^DLDERISU  VOLTR  ICai.  aaJ 
booklet,  INCLUDES  PX,  EDGE  CONNECTOR  FREEI 


Only 

KKAIKJl'T 
Q  MAN-1 
0  MAN-4 

] 704* • 
Vin-for-pin  MAN-1,"  Pin*for-|iih  &IAN-4.  elec.  char,  gurnet    SLA-1* 


tt*»t»T|| 


Maker 

Momanto 

Monsanto 

Lrtronlc* 

Lrtronlct. 

Op  coa 


►  LTAGE    CONTROLLEI  ILLATOl 

3  for  S24 


G  $8.88 


Bj  Sol  lii-m-nii  Hare, 

jiint-,  Lriangulor,  sawtooth, 
pulse  iwiVelitrms,  l-t-p.i, 
DIP 


Term*;    n*Jd   postage       Rated:    net    A0 
Phone  Orders :  Wakefield.  Majia.    (filTt    245-.i829| 
Retaih  16-18  Del  Carmine  Stt.  Wakefield,  Mass. 
(off  Water  Street)  C.O.D/S  MAY  B8  PHONED 

O  1«  C1TAL0C  or  Fiber  Optics.   iCs  ,  Semi's.  Parts 

POLY  PAKS 

P  O    BOX  #42 A     LYNNFIELD   MASS.  01  #40 


CALL 
BOOK 


When  you  want 

an  authoritative, 

up  to  date, 

complete  reference 

It's  the 
CALLBOOK 


Over  210,000  QTH's 

in  the  DX  edition 

DX  CALLBOOK  for  1974 

$8.95 


- 1-*- 


1974 


,  f  HH  I  Mi  —■» 


Over  285,000  QTH's 

in  the  U.S.  edition 

U.S.  CALLBOOK  for  1974 

$9.95 

See  your  favorite  dealer  or  Send  today  to 

(Mail  orders  add  50<;  per  CALLBOOK 
for  postage  and  handling) 


RADIO  AMATEUR 


lib 


k 


INC. 


Deot  b    925  Sherwood  Drive 
Lake  Bluff,  til.  60044 


©Windjammer 


from  Reader  Service 


,&m&?Q 


* 


73  will  be  giving  away  a  Windjammer  cruise 
each  month  absolutely  free!  It's  a  vacation  of 
a  lifetime  -  10  Wmdjammin,  days  of  swimming, 
snorkeling  and  prowling  uninhabited  beaches. 
They'll  take  you  to  funny  little  places  with 
funny  little  names  .  .  .  IVIustique,  Bequia,  Saba, 
Carriacou,  Or,  to  Guadaloupe,  St,  Lucia, 
Grenada  and  Martinique.  And  the  only  thing 
better  than  a  Windjammer  day  is  a  Windjammer 
night.  Soak  up  a  golden  moon,  limbo  to  a  steel 
band  and  fall  asleep  under  a  star-spangled 
Caribbean  sky.  No  stuffed  shirts,  no  plush 
resorts,  just  a  bunch  of  congenial  shipmates 
heading  for  adventure. 

All  you  have  to  do  to  win  is  check  off  the 
advertisers  you  are  interested  in,  on  the  Reader 
Service  coupon  and  send  it  in  to  73.  We*Il  do 
the  rest.  Each  month  a  winner  will  be  drawn 
from  all  the  Reader  Service  inquiries  received. 

Mail  today!!!!! 
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READER  SERVICE 

Please  either  tear  out  this  list  of  advertisers  and  send  it 
in  to  73  with  as  many  boxes  checked  off  as  you  would 
like  to  see  brochures,  data  sheets  or  catalogs  .  .  .  or 
else  make  a  copy  and  send  that  in.  Include  your  zip 
code,  please.  Send  money  directly  to  advertisers. 


PROPAGATION  CHART 

J.H.  Nelson 

Good  (Open)  Fair  (  □  )  Poor  (O) 


ADVERTISER  INDEX 


D 
□ 

□ 
D 

□ 

a 
□ 

a 

□ 
a 

□ 
a 
a 
a 
a 

D 

a 

D 

a 
□ 

D 

a 

D 

a 

D 

a 
□ 

a 


121 


AAA  Sales     96 
ADVA  Elec,      94 
Alexander      22 

Amateur  Whtsle.    119 
ATV  Research      96 
A&W      109 
Babylon  Elec.   32 
Birmingham  Fest      91 
CFP  Enterprises     96 
Columbia      60 
Comm.  Spec.     96 
Comm.  Unlimited 
Cornell     96 
DA  Products      78 
Data  Engineering 

DIGICOM     95 

Dupage  FM      117 
Dynamic  Elec.      78 

ECM  Corp.      57 
Elec.  Dist.     49 
Emergency  Beacon 
Erickson     36 
Freck     73 
GAM      118 
Gateway      72 
Glade  Valley     46 
Godbout     58 
HAL     44,89 
Ham  Radio  Center     54 
Hamtronics      110, 


□ 

□ 
112D 

D 
□ 
D 
D 
□ 
□ 
D 
D 

28  * 


□ 

122 

□  Hanifin     115 

□  Henry      40,     41 

U  H&H  Engineering 

□  Hy-Gain      52,      53 
D  I  COM      26,     27 
D  International  Elec. 

□  JAN      91 


78 


C  Jane  I      57 

□  Jefftronics     49 

□  Juge     33 

□  K  Enterprises     88 
Q  Linear  Systems     80 

□  Mann      113 
D  Meshna      123, 

124,   125 

□  MFJ     60 

Monroe     60 
Newtronlcs     9 
Nurmi     48 
Palomar      88 
Payne/ Alpha      71 
Pemco     73 
Poly  Paks     126 
Quement     78 
Regency     61 
RGS  Electronics      111 
Rohn     30 
*       R  P  Electronics     62 

□  Savoy     III 
Selectronics      114 

□  Sentry      15 
Signal  Systems     90 

□  Solid  State      120 

□  Space  Elec,     49 

□  Stahler      89 

□  Technical  Doc,  43 
D     TPL      18 

□  Tritek      73 

□  Ultraline     62 
D     VHF  Eng.    116 

□  Wilson      10 

□  Wolf     89 

D     World  QSL     73 

□  Yaesu      I V 


D  NEWSSTAND 


Q  SUBSCRIPTION 


50 

73  Stuff 
QSLs      II 
RTTY     64 
Cassettes     66 
73  Special      76 
Books  &  Stuff 
Subscriptions 
Digital  Control 


82 
85 
97 
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•Reader    service    inquiries    not    solicited.    Correspond 

directly  to  company. 
Mail  to: 

R  ead er's  Service 
73  Inc. ,  Peterborough  NH  03458 

Please  Print  or  Type 


Name 


Call 


Address 
City   


State 


Zip. 


April 


-     '974 


Sun        Mom        7tte        tffai        Tiu 


Fn 


Sat 


/ 


1 

8 

22 


|3 

4 

5 

6 

$$ 

'  '1 

12 

13 

17 

18 

•9 

20 

24 

*S 

26 

27 

EASTERN    UNITED    STATES    TO:   | 

GMT:    »      S9      w      w      oa      10      12      1*      16      18      »      za 

ALASKA 

14 

14 

7 

7 

7 

7 

7 

7 

7 

7 

14 

14 

ARGENTINA 

14A 

14 

7A 

7A 

7 

14 

I4A 

21 

21 

21 

1 
21 

AUSTRALIA 

14 

14 

7B 

7B 

7H 

7 

7 

7 

7B 

14 

14 

CANAL  ZONE 

M 

14 

7A 

7 

7 

7 

14 

14 

21 

21 

21 

ENGLAND 

? 

7 

7 

7 

7 

14 

14 

14 

14 

14 

14 

HAWAII 

14 

14 

7B 

7 

7 

7 

7B 

14 

14 

14 

14 

INDIA 

7 

7 

76 

7B 

7B 

7B 

78 

14 

14 

14 

7 

7 

JAPAN 

14 

14B 

7B 

78 

7 

7 

7 

7 

7 

7 

7 

14 

MEXICO 

14 

14 

7 

7 

7 

7 

f 

14 

14 

14 

14 

14 

PHILIPPINES 

14 

140 

7B 

7B 

7B 

7B 

7 

7 

7 

7B 

14B 

14 

PUERTO  RICO 

14 

7 

7 

7 

7 

f 

7A 

T4 

14 

14 

14 

14 

SOUTH  AFRICA 

14 

7 

7 

7 

7H 

14 

14 

14 

71 

21 

14 

14 

U.S.  5.  ft. 

7 

7 

7 

7 

f 

7 

14 

14 

14 

14 

JA 

I 

WEST  COAST 

14 

14 

7 

7 

7 

7 

7 

14 

74 

14 

14 

14 

CENTRAL    UNITED    STATES    TO:  | 

ALASKA 

M 

14 

14 

7 

7 

7 

7 

7 

7 

7A 

14 

14 

ARGENTINA 

MA 

14 

14 

7  A 

7 

7 

7A 

14 

14 

21 

21 

21 

AUSTRALIA 

14A 

14A 

14 

7B 

79 

* 

7 

7 

7 

7B 

14 

,1«-| 

CANAL  ZONE 

I4A 

14 

7A 

7 

7 

7 

14 

14 

14 

21 

21 

21 

ENGLAND 

7 

7 

7 

7 

7 

7 

7 

148 

" 

14 

14 

14 

HAWAII 

14A 

14 

14 

7 

7 

7 

7 

7 

14 

14 

14 

14A 

INDIA 

14 

14 

78 

7B 

»B 

7B 

78 

78 

7 

7 

7  A 

7A 

JAPAN 

14 

14 

143 

7fl 

7 

7 

7 

7 

7 

7 

14 

14 

MEXICO 

14 

7A 

7 

7 

7 

7 

7 

7 

14 

14 

14 

14 

PHILIPPINES 

14 

14 

14B 

78 

7B 

78 

78 

7 

7 

7B 

78 

14 

PUERTO  RICO 

14 

14 

7 

7 

7 

7A 

14 

14 

14 

14 

14* 

SOUTH  AFRICA 

14 

7B 

7 

7 

78 

76 

T* 

14 

14 

14 

14 

14 

U.S.  5.  R 

7 

7 

7 

7 

7 

7 

7 

7A 

14 

\ 
14           7A 

7 

J    UP 

WESTERr 

JIT 

EI 

3    STATES    TO: ' 

ALASKA 

14 

14 

14 

7 

7 

7 

7 

7 

7 

14 

14 

ARGENTINA 

21 

14 

14 

7A 

7 

j 

7 

14 

14 

21 

21 

71 

AUSTRALIA 

21 

21A 

i 
31 

14 

14 

14 

7 

7 

7 

7 

1 

14 

21 

CANAL  ZONE 

14A 

14 

7A 

7 

7 

7 

14 

14 

14 

71 

21 

ENGLAND 

7 

7 

7 

7 

7 

7 

7 

7B 

14 

14 

14 

HAWAII 

11 

21 

14 

14 

14 

14 

7 

7 

14 

14 

14 

21 

INDIA 

14 

14 

14 

7B 

TB 

78 

7B 

78 

7 

7 

7 

7 

JAPAN 

14 

14 

14 

, 

7 

7 

7 

7 

7 

7 

14 

14 

MEXICO 

14 

14 

7A 

7 

: 

7 

14 

M 

14 

14 

14 

PHILIPPINES 

14 

M 

14 

78 

7B 

78 

? 

7 

7 

7 

148 

14 

PUERTO  RICO 

14 

14 

7 

7 

7 

7 

14 

14 

14        fl4 

14A 

SOUTH  AFRICA 

14 

71 

7 

78 

78 

78 

148 

14 

14 

14 

14 

U.  S.  S.  R 

7 

7 

7 

7 

7 

7 

7 

7A 

!  7A 

7 

7 

EAST  COAST 

14 

14 

7 

7 

7 

7 

14 

14 

Il4 

14 

14 

Coupon  expires  in  60  days  .  .  . 


A  ■  Next  higher  frequency  may  be  useful  also, 
B  D  Difficult  circuit  this  period. 
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73  MAGAZINE 


NEW! 


HIGH  EFFICIENCY  ANTENNAS 

FOR  HF  AND  VHF 


Increase  your  effective  radiated  power 
the  inexpensive  way  with  the  new 
Bassett  Wide  Band  VHF  Collinear  An- 
tenna of  sparkling  white  fiberglass 
and  chrome  plated  brass. 


NEW! 


GETS  RADIATOR 
ABOVE  VEHICLE 

QUICK  FOLDOVER 
FOR  GARAGING 

J  COMPLETELY 
ADJUSTABLE 

115  MHZ  TO 
175  MHZ  CHOICE 

GAIN  WITH  LOW 
VERTICAL  ANGLE 

EXTREMELY  LIGHT 
IN  WEIGHT 

J  SPARKLING  WHITE 
FIBERGLASS 

POLISHED  CHROME 
HARDWARE 

EASILY  HANDLES 
500  WATTS 

STANDARD  %  -  24 
BASE  THREAD 

FOR  BUMPER  OR 
TRUNK  LIP  MOUNT 

MODEL   DGA-2F 

$39.50 

Postpaid  in  U.S.A. 


Antennas  of  similar  appearance  an 
efficiency  are  now  available  for  Com- 
mercial, Public  Service,  CB,  and  for 
use  in  the  Amateur  10-15-2040  and 
75  Meter  Bands. 


GETS  RADIATOR 
ABOVE  VEHICLE 

■  FIXED  —  NON 
ADJUSTABLE 

SUPPLIED  FOR 
DESIRED  FREQUENCY 

115  MHZ  TO 
175  MHZ  CHOICE 

GAIN  WITH  LOW 
VERTICAL  ANGLE 

EXTREMELY  LIGHT 

IN  WEIGHT 

~l  SPARKLING  WHITE 
FIBERGLASS 

POLISHED  CHROME 
HARDWARE 

EASILY  HANDLES 
500  WATTS 

STANDARD  Je  -  24 
BASE  THREAD 

FOR  BUMPER  OR 
TRUNK  LIP  MOUNT 

MODEL  DGA-2M 


'ArJETi 


Postpaid  in  U.S. A* 


v*  ti 


CONTACT  YOUR  DISTRIBUTOR  OR  WRITE  FOR  DATA 


n  lect  ronics.lnc 


•   * 


P.O.  Box   572*7-  Fart;  Lauderdale,  Florida  -    33310 


JlLltfHtJlkfcfc 


TiunJTiFKJuvI: 


ADVANCED 

AMATEUR 

TECHNOLOGY 

from 


YOUR  ASSURANCE  OF  PERFORMANCE 
AND  QUALITY 


NEW! 
FR-101S 


Amateur 

Net 
$499 

ALL  BAND,  SOLID  STATE 
COMMUNICATIONS  RECEIVER 


Amateur 

Net 
$199 

Scope 


31'. 

10B, 


D   Futures: 

Total    spectrum   coverage:    160,   80,   60* r   40, 
25*.   20,    19\    16*,    15,    13*.   11*.   CB\    10A, 
IOC,  10DV  6*.  and  2"   Meter  bands 
C   Provision  for  all  mode  reception  and  filters:  SSB 
CW*».  AM*',  RTTY,  and  FMf* 

□  Complete  transceive  capability  with  101  series 
Q    Reliable,  plug-in  circuit  boards 

n  Better  than  1kHz  readout  on  all  bands 

□  Selectable  fast  or  slow  AGC 
n  Built-in  noise  blanker 

□  Fixed  channel  crystal  control  provision 

PLUS   MANY   MORE   EXCITING    FEATURES. 
ANOTHER    FIRST    FROM   YAESU! 

(■'optional  plug-in  crystals)  ('"optional  filters  available) 

Available  soon  from  your  dealer 
Price  and  specifications  subject  to  change  without  notice 


NEW! 

YO-100 
Station  Monitor 

C]    FMtures: 

□  Compatible   with    most   ait   transmitters 
and   transceivers 

Provision     for    all     mode     monitoring: 

SSB 

CW 

AM 

RTTY 

□  AM    essential    functions   front   panel    ad* 
justable 

□  Built-in  1500/1900  Hz  Tone  Generator 

□  Vertical     input    —    3180    kHz    —    with 
455  kHz  and  9  MHz  optional 

For  the  cleanest  signal  on  the  band,  add 
this  versatile  accessory  to  your  station 
today. 

Available  soon  from  your  dealer 

Price  and  specifications  subject  to  change  without  notice 


VISIT  YOUR  DEALER  FOR  MORE  INFORMATION  ON  THESE  AND  THE  COMPLETE  YAESU  LINE 

Full  six  month  dealer  warranty  with  factory  service  available  for  continued  after  warranty  servtce  backup 


ADIRONDACK  RADIO  SUPPLY  518-842  8350 

IBS  Weft  Main  Street,  Amsterdam,  New  York  12010 

AMATEUR  ELECTRONIC  SUPPLY  414442-420Q 

4828  W  Fond  du  Lie  Ave.,  Milwaukee,  Wise.  53216 

AMATEUR  ELECTRONIC  SUPPLY  305  894  3238 

621  Commonwealth  Avenue,  Orlando.  Florida  32803 

CW  ELECTRONICS  303  244  5523 

1401  Blake  St,  Denver.  Colorado  80202 
ELECTRONIC' EX  CHANGE  CO  508-8349000 

608  Papworth.  Metaine.  Louisiana  70005 
FRECK  RADIO  SUPPLY  704  254  9551 

36  Biltmore  Avenue,  Ash  evil  I  e,  North  Carolina  28807 
GRAHAM  ELECTRONICS  31 7-634-8486 

133  S  Pennsylvania  St.,  Indianapolis,  Indiana  46204 
HAM  RADIO  CENTER  314-993  6060 

8342  Olive  Blvd.,  Si-  Louis,  Missouri  63132 
HAM  RADIO  OUTLET  415-342-5757 

999  Howard  Avenue,  BurJingame,  California  94010 


HAMTRONICS  215-357-1400 

4033  Brownsville  Rd*,  Trevnse.  Pennsylvania  19047 

HARRISON  RADIO  518  293  7990 

20  Smith  Street,  Farmmgdale.  LI,  New  York  11735 
HENRY  RAO10  213-272-0861 

1 1240  W  Olympic  Blvd.,  Los  Angeles,  Calif,  90064 
JUGE  ELECTRONICS  817-926-5221 

3850  S.  Freeway,  Fort  Worth,  Tinas  76110 
QUEEN  CITY  ELECTRONICS,  INC         513931  1577 

1583  McMakin  Ave,,  Cincinnati.  Ohio  45231 
RACOM  ELECTRONICS  206-255-6656 

15051  S  E    128th  St,  Rentan  Washington  S9055 
WEBSTER  RADIO  209-224  5111 

2602  Ashlan.  Fresno,  California  97326 
WILSON  ELECTRONICS  702451-5791 

P.O.  BOX  116,  Pittman,  Nevada  89044 


w 


YAESU 


YAESU  MUSEN  USA  INC. 

7625  E.  Rosecrans  Ave.,  Unit  #29,  Paramount,  CA.  90723 
(213)  633-4007 


